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(54) METHOD FOR DECIDING WHETHER SERVER SHOULD BE ASSIGNED TO SERVER LOOP 
SET TO WORK TYPE IN WORK PROCESSING FACILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the work activity 
for the best work item with priority on the hierarchy by 
adjusting the number of servers available to specific 
work types in response to the service needs which are 
not satisfied with the work processing facilities or the 
service needs kept in the crisis states. 
SOLUTION: The liking value of servers are arranged 
against the work type of a selected item (401), and the 
dynamic liking value are arranged according to the 
service needs kept in the crisis states such as the 
service level acquired to a work item, the queue state, 
the desired service level, the warning state, the response 
delay, the call disuse rate, the intervention of an 
operator, etc., (402). Then a compound liking value 
function that is currently selected is set in the work 
facilities (403) and applied for calculating the compound 
liking value (404). Thus, the number of available servers 
is adjusted against specific work types. 
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[Bt*4i i ] tt*aa»«[i=-c-!#— /<-*ft»aai= 

st-feot. M&y— ;n*. tt*an©tt»£ 
*as-r &+*•—/ <-©*i^ £«&f s * 3 i^fS. l . 

(A) ■*—/<— ©tfc*aai=»T»-4* 1 ©tt*<i*— a— 

©tt*aai=**-r 2 ©<£<£ y * t* 5 fr&m 
(b) ^/t—©tt«ai=*t-*-i*n ©«#■«--/<— 

(C) tt*aSI=S*-ri>«^Sf^tt* t, 9— A-©tt*a 

ai=sr* jh 2 (©««»: y**it*itf. tHMasiMH= 
x v ^ t swr * = t swk t -r & 

Mt*9t2] MiBX-x^^ (B) It, 

(a ) LTl!MWMMfcfc*ffi-*-**.T- 

(b) Ki*ff***steje-i-*j:3i=*j<rt-*3-— v-tf 
(o) atttt*aai=w*-***»#tt*fe*-#"*fcK) 

l=T^-bX Lfc^L— y— 3&«jl«Rrlllft»*«BBtl=M§K 
[11*313] (E) SKtt«afll=*H-Sttft&*tt 

/^-roft#awi=^-rsm2fiij: y*# < fc^Rg 
y . ©tt*aai=»*-** 1 ©***tf— /*©tt 

*aai=s*-r*»2©«j:y t,^4i+*i«. Mtttttva 
n©-y— /^-^-;n-*t t -c-y— y it &iv* 
"r y ?*w=*-r * c t &mmt-?zm*m. i ie«©:£ 

hmmjuj (f) gsttft*aai=*tt-«a&&*it 

/ <-©Ss 2 ©ffij: y # U <t* -5 An£$ iJBfT & x-x v 

(h) ifjg^jwLfcfc^sf^tert**— /<— <Dm2o>fiicfc 
*fr-f -5 -y— / ;u an & -y-— / £ Ke < << £ & 5 c 

<h©H&£>^£&£X^^-<fc£^<t^£it3£if 



1 1E^0)^5£„ 

t-/^-©i 1 cofltA<tt*a«i-*t-r^-y— com 2 

LT*ft©»»tt#«K*ihSCi*fc*£*S»JlW 

1 lemro^jio 

ttr z> a— ' <— Mzm y a t § * * an 1 mr % ts 
st-feoT, n-ria-y— j<~?-m±. tt*aa©tt*£ 

(a) -y— /^-tott*asi=^t-^m 1 

fn«-*Sffilr*f-*--?,«2<7)<*± y *,/l\*LN*x,t* tA\**i| 

wr« j: 5 nt«*«ts asi©»*-t© 

ss 2 ©fiiii^rott^asiic^-r 4-y— /^— ©^.^ ^ 

(b) -y— /<— ©tt^asiicM-r^m 1 ©fltA<-y— z^— 
©tt#aiii3*t-r-5m2©ffij; y */h*i+4t«. ^©tt 

Sgl=S*-T«»S2©filJ: y t*:^^ANif •SAN^fiJBT-T'i.J: 

a \z.ffif&tzm3itm^Wit. 

(d) ttmmMi-tttzm-s&frmt-y— /■c-©tt*s 
aizs-*-* *2©*j:y**if*iii. tt^aisiitw 
*tUs *©tt*a«i=»f -s-y— /<-^-^t*ya 
tiit i=att-9— /«— jwi LTIN& c t©is«*ai* 

C«#a7] S2tt^#® (B) |* s 

(a) 3ttttraSI=#LTttft&*tt£«IBr-r«J:5 

fi. a»tt3Mia»tt**-9— /<— l=fT*>*4ttH[fflffl 

(b) atttt*a»i=>«-***ff*«***-*-*fcA 
*t«iai=fflRLfc-y— /<— ©»*«fej:i;a»tt»a 

w*«8] (e) frES^m^s (d) i*. mm 
ti-mmmi~Mi-$>mi>;tt&fctfv- /^-©tt*aai=« 
•j- am 2 « j: y < fcixa y . -y— ©tt»aai= 
s*r 1 ©ttiK-y— /<©tt*aai=s*-r *« 2 ©<§£ 

y */jn$ it*ttf. sRtMtaa©-*— /«—:?— ju=» u 
r-y— /«- 1« y atr*ix«t 5 izft*f^<fc 5 i=i8js-r 

[R#4i9] ( f) m2jtg£#Ki±. attft*aai= 
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t ^mi-frr * z t imtt-r&mtiwi e lemro ->xt 
[ii*3ii o] aattVAnaKaa* aattttvaa 

aaa)#tt*a»i=« LT«a<D*w»*w»-r & * a 

a. 

[«9B0>*«lftKW] 

[000 1] 

fcit*«aa>«ys-cicB+«>. 

[0 O O 2] 

=)^ijji&j-.iij-y^^ 

ri*a*. ^-a-v^tttfffcH*. A— icii* A 
if x trnthZo if x u^;ui;M#5ga>B#l» ic 

[0 0 0 3] "tl-t^U^itLt, EfwT^*>3 

- t sssi t tz y a 0*- > $ #a u f= y -r * - i * & 
a t it-riz ?pie o rtt*^ 1 a y a*?*i & aawi/ 
Mti-ric-y—/^ — = t*t-c#*« 

ay©tB9Koa*. a*©e*£*£#^i=says:b:ix 

"c«ft««op?i;A<aya*>ixfc»j-&. x^-oii^m 
/^-t ct otx^ vaoactfn y a*>*ifc 
a*, -y— /<-i=«a-r*wi=a«3&««Bi»t;t**6 

Sbtefr-otzm-g. *ft«X-f 'y^|CC^P^<7**t^ 



di:*^#«a*a*(offl*. a*4^& i mm^mv 
«i3Ry&L\8»wrti?j£SLfc#a«BP*i?<7>a-&« 

[0 0 0 4] u03>f*X Mcfclt5iJ-—|fXffla<0 

L^flfefcSo ^©sawu ajSLfc-y*— exb^;^ 
ta>aai=»t-*Bra(D*"tfxu^fiU:^fc*itfa 

ofc^^H^o *L*0Boaffea*A^e,aB 

B<Z>«*a*^6©aBP?l/<Z>8 5%JSl±* 1 2Mfi 
tLB4%©^tf1 2»I5lrt-ei£S**lfca'& , T?f±C(3!) 

[0 0 0 5] i#-»lfxu^;i/Hai4. «^M«rK«(Da 
>-r**f >vi>y-7^>3 > (contingenc 
y action) <DJt*lc— »|zffll\6*iTU^5aaT?&-5 D 

[oooe] i^»-ex*«Y^ , izs*Lr*jyar6*Lfc-y' 
^—exu^u(oaa*aiat , *f=fefci^-/<--*wa 

Oft*©*"- fc?X U^;KcS>fUT^S^^^^bT* 

[0 0 0 7] ^J^IS. Z3-;U4z>^—£Dit"™A-^P-™ 
>-y— tfx<bir— ;bX-y— tfXG)M*<0 K5>if0 v3 

acPLT4z-;uxi*™ex h^>if^->3 >tt»i\-y- 

->-y— tfxc!)p?wctt*ya<jes**vr. p—>^ 

~-ex h5>if^i>3 >©*-eXL/^U**6 it u 

a«Ea)a*3&<p-->s*aia>*a^t«y»fe*z 

i life* y <c < * < JS» L*it*ilia*«*tictta|rs» 
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t CO & 5 fi 1= cfc o T n — >+J— fcf X#Hz ;U 7-9— hf 

Xct y *,s^r'i*^^i: ur-y— tixmm±c*i&&m 
[0008] zro-y— t*xiaai±p— >-y— hfxroefi 
r L fc i liSfrfc u . -fe-^xro i *jWS«-c 
■y— exffi«i* d - exrojgji ^it-^-r - t £g 
;u x ro a * i* p - > -9— t* x o s « j: y * s s t? fe y * 

*tl=3feiay (preempt) "f -Set t-fcfr'fe. 
j^j;. CO 5 *5 *3$.S. £ 1± 5 ,. 

[0009] tfxi*a>5%, tti* 

C*U*» *+»a>IBI=ltS***i<i:l+*.li. »■* 

-> -P^tt*i=«LTtf— l^^lB■«*JiJ^rt-.&■ 
fca^>ro«£^•< > K— fct, 
^<>k— fct#ro-y— t*x@^^siss-a--sfc46i3. g 
i***** > K-Ht**fT5Jtant-B*tti=j: y *<« 
y a r -5 cfc 3 tt£&ttttXJ5±a> we *f * = t j&t-e * 

[0010] fc^**&«(*. BrSOttS*** 

<D cfc 5 ftSSI y a T £fr -5 !:7 =. a T;UW4^A^^ 

ttffi-eft^cfcdttT^-f 7>X (abeyance) jRffilc-tf— 

a>tt*asf=«iyaT6*LS^i:^fc* D zo^^ 
[001 1] fc5*»f=»u-ci#— /^-*«o>i(y*r 
;u£#ir& 0 ««on«yari*#jwiiic»-j--B*T(D 

-So C0)«fc5ft}itttt4M*«iyttT«tB*"7-a7;U 

L£5o 7=a7A,»«yarlMt#5 = i:^<, 
HM y a T ^tufci^-/ \-t)<^ti bCO^SL t^tt*l=f 



[0 0 12] ^KOfemWr* X hU fcf:x— (A 
ir& 0 PMM— /t-:?P--l;i\ »tt*;|xfctttt<Dii*l= 
L^U ACDIt-ftfz. J^tttttttttRatt* 

icpf urn * a t+ 4 - i ic» l * r 7 > x « 

■feXlcfcLxLrfi^yBB^MttMasafltLft^o 

[0013] *fflyarsBicfl^<o-9— z^— 

C7?X^U^#jf-r^cfc5*X^r;U^— X«)Jl/-f^ 

[0 0 14] tt¥#iEvX-xAI£ s tF~-|z^LT. 
±5!iOcfc d (c^-/<—0D^iJj y ar$-fT5^(ci^— /-C— 
O^SftfttSuiSSI^io acd, <ft©S»tt 

> h IZyj LTCDfo r-tf-eXU-<;i,j $U7K—hf^o 
L^L. X^^-w^CDfil^O)SttCD^yic*Ig 
Iw<±«aS"r?fc«»Ci:A<fc* B Z*i&«e3fe0)»ft^ffi!± 

[0 0 15] 

(3«*ft*ytl^****c:i:*ab. tt*ffl^m#lc 

fiL^rtt*awcHi-**-exi«(Daj***:tt#ii 

*|c*^^Ttt*aHf=»LT«fflRTttft*---/^-0» 
[0 0 1 6] 

xm & * it Ajf] -e (4 * t^ — exx- yi>h 

= ttf-e** 0 -s— /^-iiy it, 

yat^sit -y— /^©scsLto)*- ©soy 

att*fr«ti8t4J:5ttfc*f<X h'J Ifn.-^ 
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tLTtt. iiOTtfrr-rx hU bfi— (a cd) ^ 

[001 7] -mmm\~m.5t. -y— A-©tijy=STi:i 
asi^ ttWI«ii=»-r*tt*»^tt*. *a>tt*«» 

s#-y— a— ©L#ufi&£ a^»«-flt 

*a^i=s*f§-y— ^-^ (it-A-©s§<> iz-y— 

©*#£i*, ■ta)tt#WBi=»-r*»BitttsB-r. -y— 

a— ©L^iMite, ^rott*a«t*tLTtt*^5 c 
<k ©^*m ssw . ( ft fe* as , 

tK^t^ :?ig^£l±»SLl\JElgrl\£5a!*L, ^^t 1 

tfltast. it- A-(±a*. *w*#L*i^*j:y 
5ftft*aHa>ft**si+4^*<. -y— a— 

[0018] -**«i=fl63t, it- /<— ©mma-cic 

^u^. *6ttffi. itffli. ^-^u- 
aiit^-r -s-y— /•v*-co»^fiife j: t;tt*®^ t^-r ^ 

»*Mfil*.. ^< «3tt*aSSI=**L-9— A— 0>&%.C0»ft 

fecfci;^ < cottws^iii y *5 = i i=»-r*tt*a* 
[0019] -s— /*-iiy3-ci=fcivc» -mmmiz®. 

A— ©##4t£AA t LT® Its* < ©«^i? ftttHft 

t L-ctt*assi=** , **-9— A-o*?«9-€fccfcuw±¥a 
8©»w»*»s *tf -r § * © **tr. 
[0020] -9— /^-sjyartfe^r. sss^tuftu 

B *tt*a«=*M- Sit-/ <- t fc It 6 

-9— /<— nyamcfcivr, *f»#fttt*i=»f * 
ra«w © »* t ft y * s a ? * r v / <-©« 

*W*6l= , rS. *fc. tt*»«K#-¥»tf- A— 

LT^gJ! Lft^««I» LT-Ay i?7«; :7-9— A— ©Spjffl 

[002 1] 

[fpj©itte©ffjs] ^fsssi*. it- I^XS^i©:ilJ££ 
g:±^t-r & tz.it> l=. ttfJlI^lft l"> r ;HS * *i,ft ^ 



(Bft-s— /<-©^— ^*n»r*BWitaft-r*. -9— 

r=f*. afbI as u xmr: i±ft 1^-9— fxi-yi> 
k#**:Ii<&. -9— /^-wy aricfe^r, tt*»E¥ 
si-rfflLv &ti-9— a— ozf— ;u-v©-9— a— ©m y m 

-CfcftfrttfcflMW 5. it- A— juifcoj&N©-t»— 

a-** u *h*h.i±i*s©tt*«ra*fTfc***i= 

it- A— litf— /S-zT-MzML 
Tl/>ft<T*, 1 tL< l*II3&|::JHL-ClvC4,,fclV -fig 
Wfttt*#IB#l£©0l]i= IT> tt»^S]*t-^migPf TX 
T?fc£=fc?ft. SS)lifl/-X-rX HJ ea-^- (AC 
D) #foS„ 

[0022] «-y— /<-i±Rft«tt*a«icSLr## 

tM«77<-f< (affinity) "9" — / ^ — CO 

■To it- A-|±fi?!L »^fltA<L#LNfil<ty t,/h*^efc 

5 4tt»a»©tt**»i+fti^. t^u -y— A~«y 
ST*R*«tt»aBii=»-i-*«^»»tt3S«*a>tt*aH 

l=S*f *L*lN**y**S<ttl*£WKf-rS£. it— 

[0 0 2 3] — *Sfe^J(=:^U^. -9— A— I±±T<7>tt^a 

n wit- e x as * wjb wtt © j: -a titt^ u-^ - 
[0024] it- a— ay ar¥Ki±. ^<©:x— 

KWtlft^^^ ffi tNT3.--9 s jl#Jprgl4A ti e-s^rs? 
^flS^f+i:-r^-<tMTf^^o «^»^^i=i*. it- tr 

< ©Atifr &tm£i\tzi±mmn\zm-&m&&frm.z 
*t?=t*«-e**. -*Mi«i=a3^T, «ftt?*ttHft 

©Atii-i±, tt*i=»-r-s-b— ©*?^-i3j;t^tt$a 

»«i±» *aL*#a*n=» ■ife©tt*asi 

»1-*tt»»llB:«t«-r. 

[0025] «y a -c^stt* •fct*asii=*ft 

*ttWff#«as±tf1t— A©»*ffl*A*i LTfttt* 

s^*f^ii©* < ©M^©^-r^*fflu§ c <t#-e£ 

cti&^isi*. ftvsv**. litis. 
y ^x#s^it?K- h-4-«©i=£sft{b©nitWH© * 

34«©*a*A*t LT«lt*Ci:jEi<-e#*. m*$ft 
^■^»^<£Sifet LT. tt*a«tMf -Sit- A-©*? 

in) ftvaattatt c>ft< t*»*L^*j6«i=a3L^ 
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[002 6] % < oag0Mtt£*6M(3**-r « c £ 

©J £ v X © «fc 5 fcffl^ftfc-l* 1= «fe o C £ jb<-T? # 

-a. JiiTo^]tc^^#x.T^.5„ tt*»iBiii#i*. mm 
?z>mmu. m**-)i's ^<^t^K, bsa^& 
©SHI, fe©^ — ^ro^d^jt-r-f rroasi-cfcoTSf 

SLIM"*. SHIMS. *ofc««. a*L<<C^ 

ra£<n > 5 irm&mmmmsi-it'^i.\-rB.tt^,-H-—t*jL 

ft«*ji<ttt?a i-rfFRT * *ifc-y— £ r«* 

5£©-fe— ;UX£ X?© J: a &Si*JM§^l::S^-tmfc 

c £ x? A^rojlt?[±M*Lro-9— /^-t?%ls M «fc 

[0 0 2 7] ««MHfctt^©IH!Hft5bii:l=fcl*T.. W 
£©&fttt&M«N=<fc«A&*A9<Mtt$*££l*«* 
l=^«l=#»*-4*fta«fc*. IMfe.kDJISff 
<©•?— >ttt^ >?Hz£V> M=fi£oT#£IU -5r 

£>. JfcA. fttfKftUV tt*. a*©***©* 
^ftttffttft^Tf *<©«!fi5-f S/|=Sf 

^Olzfrfc-S-fe— t^-*^-**— K fltff. H 
lilt. «■*»©* 3 **X*©«W=J:*»**jB 
^ir-r^ZtAtfci,,, £© J: 5 *£*■£■»«£©*&*■ 
ftfrtttta*. ttWI««##l=**tl=f *. **W 
It. ir— / t- * ttttttn 3f-;U"v £ Br * ft L T L * 
•a -C#»*WI= tt-tt-T 1= C © J: 5 ft««t$ r- 

[0 0 2 8] ff*L^-«»«l=*tV a— tfiWWiW 
tt**ft«M*r*M»»*{^ ■*—/<-©»*■«©«* 
KWLrJUHfcJflO-r^*^**. IP*.. *L-9— A- 

*im*im>*-s (fftcDftfriinttajtLfcJi^) = pi 

*l=. *^tttt»**#*fcfe*LM«d>+*i«s *lft 
ft) . &)lfc. «(DA***lM*J:y 

d>fciv\:fc£. -9— /t-ay iT¥S-V"f±»saa->x-x 

[0 0 2 9] *ft»*«0!>»S?*»»l=iif»-r*^— 



y. «©Bfawtt*sia-r*zi:*-e**. jfe©j9rsab 

vxrof L^iiysr, -y— ro^uufijffl. -y— tf 
xu^;ujSj*i=j3it-5S&^a>^>e>^ -y—A-T 

[0 0 3 0] aft»ft-*SlzfcurS)fl«j3>JK— 
tf»1-«*ftfe«fct;?'XTrAtt#H1*»UJiaiS? ? ? ? 

??» "Hierarchical Service Level Remediation for 
Competing Classes Based Upon Achievement of Servic 
p. level finals" IZsPM**\.Tli&. 
[003 1] 1r-/«HBiJST¥»l4. SfmttL&U 

*L<i4#a-ttj=Lj^a*L4^=ti-»r*-y— /«— 
wrrs. mmi~. -y— A-ays-t^esi*. suslik 

fc-y~-/<-©«*flCF» l J ftl*i *4*sri"5tb*«»H>- 

— A— zf— /b©Elg (contraction) -g-ff 5 C t A^tf* 

c £ icpj i,-cfi y ft 3 -y— /<-*fflt>« - 1 * ^r*ii= 
— *aj-y*-e*fc*!>i£-7-=-a.-9 r ;uwi=^'aE-^*-=-t** 

S-^-S. ±a©J:5ICV=.a.7 , ;Ufl<I3S:T-f X/^^^>^ 
(d i spatch i ng) iijH" * « = 1 4< L K L «"P fc y . ffiM 
UST* tifc-y— / < L Utt»lcM 6 
fcl*iJ:y:fcSftWHifcoTL.£5. *^BJI4s tt* 

WJl:»t4/<t»*7w r'-S— /«— © *M 

Mi=RraifcLft^. - t;um^ a i==tyff 

[0032] *mmit. ^-exi/^Mitiitt^ 

±j*©«fc ; 5ic. -y— tfxu^ugsic 

14. lfe«©aW«(l!l=Baufc*©*ffl^* = i*«-e* 

-So CHStt*S^llis -y— t*X^^X£. *BJfflg7? 
*l=. ^«$SJffiL t }:?<!:-r^^•^A^©^- i 7>■y t ^7->^ 

>^m^-r^>-y— exuK^gsro-gp-cfc-So -y— t* 

X 4 J: ^ S fc |±B l\ 1 1\ 3 * 5 ■SM M© -9— t* 

XL"<;UfeJ:Lf;*tili, -9— b*X-5>^X©-gPT?l4^ 

© s o m& 6 ttmfeiA-eAa-f * i^^mffl±*-r « * 
— *<6B#iiBia.rtrcraLNft^-a-r.sc: t li. -9— t*x^ =5 

•9— t*X<> ^X©^©-gpr'l*7EE^o 
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[0033] ftwMfc-y— iz^o^^omommtL 
\t l itmmx fc y © -c * * . -y— e x ^ ^ x i± 

J;yt-t*X^7X$igf5Cit-p§, -y— 
[0 0 3 4] tb¥BH©tttt&*ttI*tt*5Me?R(=& 

e^rb\ if»ic***i:*oTt- /<— ©tmn 

Ett L n L A C D X li^tl-T * = t l*t» * 4 #•+>—/<— ^ 

-y— /<— i«yiST*«$ffl^«vs/->*ffi^« 

@ S5©5lJ£ $ wr m t -? ^.iiiM-y— / S— 

/<-« y a-c*a©»«ETi=tei^rii:»»E*aii, c 

*JtlcHaILTft!2©SH£J±!xL-t\ Sl+)-t*Xi7 7 
X If & jhfc-9— tfx3§»© S *tf-H*l=ilt*tt 

« t * o fc«*i=Kft *-y— /<- £M y a twhI tu 
fctf-e* -6. -ggftWc&oT, -y— a- 
nya-c^Rtt, Riffl*— /<-©^-^*wstti=ttat 
l. Sfc. -y— a— ©tt^T-f-TAro^-iEroSiJS^ft* 
»iS^RI=§*P,-t±4o 5l©*ltttl=tElv -y— /*-» 

yjST*Ri±» =&-y— /t-t»UTtt*r-ffA*iSi 

1" $ :7a -fex |= fe 1>T RlS-y— / © ^— ;u*»JR»l= 
ttHWS. ttW»^-fi|[±«#B*I (marginal) fcEBfcT'tt 
*«EI=IB«^*.*©#T?fc<&. {tVaJSlc 
S*f * X l*»W» 14-y— < A * t> 

l < ft^ft*a«©^— ^1=*— *E«r * w £ 14 

/ id y a r ^mit-k x © -y— t* x £ ^ x ks* l t o © 
■jw*F*«**ya-c*i:i*»-e**. =©**, ft* 

[oo3 6] **««<DB*****tt»a«©^-/< 

-^-;u<Dltatt. i^/tHMy3T¥Rte<fci/*flD* 

uttftt^ Raw*-*— ex u^;u a a ft * 3 



0iJ*h£, »M#*M4„ JET^<m<hft£c£ 

ii. -y— f* s it-ex u^a«A<aas*uftiNj: 
5ftt£*T% c©tt»a«i=»-r*-y-— /<-~^-»;b3&v 

B«6<3»SS*i««£-eBu vXirAIS. tt*afi*S 

fcj^ors^tt*** 3 fir*io>tt»aBii= 

Stft-*3ttBSSS»U * = i:l=«feytt*(D 

[003 7] Bllt BJSMftft^S 1 o 2 A^SIfr-r 4 
HUHnVfcTa.— $ vXfAl 0 00>KL"</U:?n 
-Trfc^> e n>t°zt— * vXfAl O 0 14tt*«B3IIH(||:: 

^ti^yXfAl 00(4. (CP 

u) iio, Aa/aa7vWxi 20. □>t B j.»^ 

3 0£tfSx.& o AA/ffl* 1 2 0 (fc LTs /\ 
- Kf ^ 7© J: 3 4EH81 12 1, CD- 

^jim^b^tmfi^^m^m-1 o 2oxa«^-t^^k 
^iTSiSH^ I — ;u-r^cfc3[c-c^^a>b°rL-~ 

**WM»y Wtlft^x^T K5-f 3f 1 2 2tffc^ 6 A 

*/H4* 1 2 oi± K^>if^ 5/ a >*aits-»— ^ 

h7>tf^V3>V-X^CDlgil 2 3^t« D 

<>^^x~x. ^x^-y— /t— . Ox^^^-tf 
uyarsfcto. -9— h^^if^ va >om 

[0 0 3 8] ±3$Ocfc3fc^jS;Lfcr3>e , 3.— ^ vXf 
A|C-CP»J1M#«*«1 0 2fX8t^CtWSllN 
A*. Rft*«JStG>a > tf a — * *>X'rAlwT*3l8Sf « 

(7) %<7) J; y *Sft^ ^ h * =3 > b B a.™ 

XxACO J: 3 ft#^at3 > t°zL~^ vX^AIZT^ 
S I C**fflt^"C#*S3ft/\»-K^iTfcrV7 h^x 
SilHfi;»E (A CD) 14, -t^^tli: LTl^fi^j+ 
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[oo3 9] b»w<+r^ki o 2%&vmmizmBMi- 
& 0 c(D«rts Bi»tta¥ai o ^oa^^Mii-r^ 

ltu&%<7>t*i*&iv zofflnztei+^^u^-cfcy t, 

[0 0 4 0] H2f±. tfc*»31IHilCTff*3*t*tt*a 

fi**-r*<©tt*a«2 o 2lC;ft1r£^<<D+^~/*--- 
<Dff<^£S^1t~/W?^2 0 0^fc& o vXfAl: 
£ f-l- — /< — H--H- — y<— t n *? n 1 ^-sir-chA. 

[004 1] #it— tt. #^<Dtt#33l2 O20tt 
*Sfr5wi:lz:»LT»^tt2 0 3*fl-r £ D 203O 

* * & i*b*t & tt*«« 2 o 2 icm l x m% di± *« 

•To £fc. 2 03CD*t*lt 2 0 2lwBa^*1t— 
— X^KDRK^a-Tp S^-A-f*. 4#^0>2 0 2{r 

s*js*r sfir 5 z t izi-^-~/^—(D^m^m. 

tLtl^l2 0 4Stti»o 2 O 41*. 4#S<7>2 O 2 IZ. 

^"To ftot, 2 0 01*. I D20K 

tt*afi2 0 2f=S*jS-r«X> h U-205-2 
0 9^f«o x>KU — 2 0 5l±tt*afi 

Ol* T8J CDIt—lfX^^XCD^tt. T9j CD+J— tf 

7b* U * IM6 J: y ti/h * ^ «fe 3 fttt*l±ff L> * «6 o 

fetifc^x^Sfr^ft^o ffi^s i>hU-2 05l:^ 
f cfcdf~. looiill r*flwt/j 2 0 6 fcH3!o 

it co>tt*««iz:M"r 

§2031* r 4 J trfcy204(* r 3 J Tffe^^bl?fc 

[ O O 4 2 ] -y— L < &lM±<Mi 

®n LfcufrftuL roj rojf^-ffi^-r 

•S. -y— /<— I D 1 O 1 liX> h'J — 2 O 91= 

«f *5I= r«jfe««4N6©iiftXj l=Ha-5H-6*ifctt 

[oo4 3] i3», m^»»-m.^mmLxi±mmmm 



It -S>9lJ 3 0 1 ~ 3 O 4 OTf*1§A<-f-tL-?^L^ 2 O O icSSlt 
&&\2 O 1 ~2 0 4rOftm~-&fo-?Z>Z.ktfM&e *fc 
*3 0 0ll **#*tt«|3 0 5a>Hft'&5ll**U - 
*l**fc. tt«affi3 O 2 **t?tt**-*— /<— jWtS 

xii ioo© ra^^^ronftcj 

*Mfci* n oj i?fey N r&ffiwtf} 1 ooro 

[0044] 10211 tt*mMl::*M-£liitttf*€* 

©d>£ < <fc * 1 Oil ^S^ffFUiBlieO 9/1 49 87 
7 "Dynamics I Iv AssierninffPr inr i t i rr for the A I I oca 
tion of Server Resources to Competing Classes of W 
ork Based Upon Achievement of Service Level Goal 
s, " filed on September 8, 1998 IclBSSS tLTl^-S. 
[0045] H 4 II 102 £J3Ufc&£*?#-4t©±j£ 

[004 6] 10 211 MK£tlfc7^A©tt«II 

i=**-r*tf— /<— ©»***eiw* (40D o ##£ 

B©fc*Sa60!ll=iHvc, 1 0 211 jM?**lfctt*T 

*twff#*©**©wncfi5c t't,-c*. io 

f*. 1 0 211 izt^tu-z^-Sfftiaooroj: 
5 ft-y— / &m-< & z.t jw-c * ^ . wffl-y— / « 

— 3&<g|2lZ^L.fc-y— »^82 o 2©-y— I D 

1 ooT?fcya«*sh.fctt*««w« rjLa^.*36*6©ir 

tfj -efe^irS^-r-So tit. io2i*. r^a^-s 

[0 0 4 7] 1 0 2l*tt*T-<7 L A|C^-r§SiiSij»^tt 
SlEg^'S (4 0 2) . ltaa>J:3l=. UtMf&mtHt 

ct^t-t^. »tt#*-«jW)?«-y— ex u^<;u©s# 

»HLT^4^J: ygLN®5feffi©<±»Sfflll •«&©&* 
[0 0 4 8] 10 21*. tt*A3BK«n-e9tftS4R$«t. 

Tlx***»^«HR*E«f* (4 0 3) „ BiJ5*©cfc 

51=, 1 0 211 «^S?^<iMlfc©=fc5*^<ro/'? : 7^ 
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Tin. K«»ai=fet^T. &aa*»^ttH»*Mficty 
t » * L l ^ m m ir %> c £ -e * £ o 

[0 0 4 9] a^W^fcWftlCfclAT* tt»T-f^A£D 
t^BWff^ttt***^**^** (40 1. 4 0 

M*F^-fitt#l+«^i:A^*S (40 1. 4 0 2) D M 
(4 0 1 . 4 0 2) 0 «*B^fflSftl:fiL>t, ^<<D 

[0050] a«Lfc**«H*icat)6r. 1021* 

fctft?** (4 0 4) o a«?Lfc**»^ttH»3^"tl— 

St§ 0 ra&^s^&cDDfiJj (8) c^t^i 00 
<o»^«* r*a^«3^&«>»ft;j (4) 
r 1 2 j sii 4o 

[0 05 1 ] Mai<7>£5i^ tt*d8iaRitl±a«H it— 

a^e^&towt/j (8) icsta-^i ooa>»^fltf*ia 
21=$*-*-* 5 1=1 ooo)M«li^i (9) ety* 

icH**-*tt»*»i y ar* * 5 a*- /«-<d^— 

IH OO^flL^l^ L^L. ±\Z7piLfz&5\^. 1 
0 0(D«^»^ttl* M2J trfcUs Z*U£1 OO COL 

#iMi r 9 j ^m^l^o 1 o o ©ttwaaiR*** 
^x^^frociic^-r^i oo©atn;tt*afi±*fe 

oTL^ 0 tot, tt*ft3Rttl4* 1 OOffi-Q—'t— 
iS(l:«t«»»*t*IHHLfc«*t 1 0001 

# iMii * y *«*»2M£*ms < ftixtf . 1 0 0 & r jyx 

^Sfr&ODWtfj -tf— A— ;^6»3^*t*Ci!:A«fc 
v—/*—&v—/<--zf--Mzm$t\zm y firfti^ * 5 ic 

L<*:^ roj ) ttvaStt. tt*»*HI 

roj &Sif£o 

[00 5 2] a*»^ttH»i±s t-tfx^7X^l 

fe j:i?tt*aai-s*^*'y"--/^--a?»^tta)* < <Dm$& 

£*B«i < ©MfK- Kft «fcZ/£ < (Dim 



4: LT-BI=»l**B*Wtffcy . JM0)«4: L 
[0 0 5 3] 115 A, B13\ 5 it— A— 7 s 

#si 0 2i*«am«s-tr^ h-rs (sod » 

«B31R«n(D«©«ttl=«feor-bv h£*l£o 
[0 0 5 4] 10 214, *t7ftfM=ttofc^£33M«r 
(5 0 3) o «7Sfe{*l*«oiNG>^T^*-l=:J:o 

hy»»*4t?. *L«7ftftl=fc*il4 (5 0 3) . 1 

0 2!£ra#£$!7-r£ t > *3t?ftlt*uttl 0 2I*»7Sfe 

[0 0 5 5] *L»7*fr#«£Ltttt;htt (5 0 
3) . 1 0 2it«*nill«^»feofc^4f5^**IK1-* 
(5 0 5) . 4iLaffiMM6<<t*>oTt^lt*V(4 (5 0 

5) . i 0 2\mtfmTmmm±Ltzfr£5fr (so 
5) *«Bf-r4*-e»o (507) 0 a^nncojidtt 
i=a«t? a& * 3^0) j: a \z~?&zt&v$%> 0 

[00 5 6] & Lfe&mmtfl&frtoi (5 05) . 1 0 

2 \t±x <Di±mmM&m.m* s *ifc** 5 a* 3 

(5 0 9) o tiLA-C^ttVaSA^ttSH-Ct^li 
(5 0 9) , 1 O2f^7*fr7b<^Lfc^<b^^^$0 
K-TScfcdlcMS (5 0 3) 0 9FA/"t*3S:lt*L«s 
*MP«^l*7Lfc^^3^*flK^**5lcatt? (5 0 
5) 0 

[00 5 7] ^li, 1 0 2 (45i® . S!C^TCDtt*ag| 

^s(«±*y x 2xm±mmww>m\zmw Ltz t i*\zm 
\zMm?z>o »^«3a«aAfcy*fci*L*^a3ft««*^ 
#(D fci^-ema -e fe ^ t * rc«f u / ^™ 

Zf-MzA%Zk%!&mtLf3:l^ 0 ^3li. ^S#S^^J 
lcW^^±**A*l6HTL^ftL^Ji^lztt*:alB<^)'y•- 
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it (5 o 9) . i o 2i4«Bt-r**<ott»aata«!-#- 

5 (511) . 1 O2l^t0t™/^^t*te^ 
*lJBff * (513)„tl1 0 2A^T(01#— 
SLfcftbf4 (513) . 1 O 2 l4£T©tt*«SA*S! 
3e**tfc3^^53&vSflK-r*Ctl3R* (5 0 9) 0 

[0 0 5 9] * L^TO)*— 36<tttB4*iri^lt*L 
« (5 1 3) . 1 0 2l4#0it~ SSSil-S (5 1 
5) 0 1 0 214. 0)»^tt4^«-A 

lf*L(i (5 17). 1 0 2lifO-B-/^i«RLfci 
MlzttLX^mtir^ (5 2 3) 0 SKLfcttWKHt 

[0060] t, ta*?**tfc-y— /^-©»^«3^a«s 

*tli (5 17). 1 o 2f4tt*aSi-y— /*-Iz*4j£-5 

itfe^fca^ff^MSBSff-r* (5 i 9) 0 ni4!4. « 

l=»J6-i-**«*ft-«*H«-r*=:i:l=l*. 102 

±ao>J:dl=. «f— 1*1 0 2lcJ:yfflLN&*ifc*^- 

[00 6 1 ] 1 0 2tt«lLfc*6»«R«lfflL, 

4 (5 2 1) . *L**»^*3^-y— 0)L*t^lSl 
±T?fc*itf* 1 0 2l4*fl!>tt*aHf::»LT*--/*--* 

Rni!c-f£ (523) o 1 o zitmtz&mmmmmi^tt 
*<Dtt»a«i=»-r*-y--/«- , ^-;n=«yaT*(Z)ic 
2i4*©tt*a«i=:#LTit-/*-*»«i*-r. teo>i* 

-/\— O^fcM-S (5 13) D 
[0 0 6 2] it— r-f X/^^^UKDfctolcHS 
A, Bf:z^LfcSE*tBII4. + *ftLfcth-/*— £#1RL 

f=-y— /^-(OH^o^-r x/<^^)iKic«u<afflRrffi 

1?fc4o Sot, r-f ^/^^^Ktt** 

4. BWff^ajWffi^cfcorit. HL<i^ 



[006 3] i6A-Dtt N 1 02lCcfcoT. £ < ^z)■9• 
--/^- ;U6 o3~6 0 5ics**r*-«— ©Sfiya 

■t&tzisb. it- A—;?— ;U6 o 3lc«jSf *tt*aS6 
n 1 *tffi n 4.lr*tER^-^fl-saiSS± U 4, ;ft us* 
*ftt£*Ls 6 0 4lC^|£^£tt1§MtMI4. 6 0 5f:^f 

e-r *tt*a«j: y ^ai^sa*^***-*-* *a> 

[0 0 6 4] tt*»31R«l=:r**tt^3iaS*L3a:lNC!> 

tf i o 2i*aaA<aa**i3S:t\ifc*aai=s*LTcfcy^ 
^Brfflic-r^o eoayaricisit 

— ;ufzjfcit£T^JSit-A— 6 0 2OMSib^t 

& D H6Ai=feixr, i±mmm raM^b^ifutj 

(44 2(DWJlit— ^-CDit— A— :7—;U6 0 3 ^^"T 

rgL&fr&frZOWl ©B«!43tj£**lTl*ti:l/* 
CDTf . I6B fC^K'^cfc o \Z 1 0 2 14 6 0 3 Clj&tf-£it— 

i oco-9— in±a»o-9-» jutsiy 

[0 0 6 5] r?Hf PfT/j ^»/\-^6 0 

4icfeit* j y—/<— <d»i± s in 6 a. Bxm^H^mm 

6 o 4icjsi+4-y— (Dftcoa^ii. It- 

fe^o r«jfcinefr&<7>i¥t/j tt#aaica-i"4*— 

— ;U6 0 5f4s [16 A. BT*«$;fr*B#Mrafil<DIH 

0>P^I/J ;U6 0 5lrfel+^*9-™A— 14. H 

6 AO? r«jfe)ES;6\6©iift/j -y— /\~^-;U6 o 5lz 
» l t ^ l fc-y-™/ <™ t m c it™/ -e fe s ^ 14ft 

[0066] tt»»aRaic*&it*«Kttyaua**Lft 

tN(3D"e, 1 0 214, H6BtH6C*JtJRL***L4J: 
5fC. r^^^^bC^Pfl/j it— ^-^6 O 3\Z 
» L r J: y ^ < CD -tf— * pT^ i: "T £ <fe 5 CKM^ 

-^6 0 4^: r«5feiHS3&^6(DBflfj -y— /^™^-;U6 
o 5 f4S^M!cH 6 B . C fc^ LfcBtBBMBSOOMlzjft^ 

[0 0 6 7] 1 0 2I1 f-/\~^-;nz^ltf^^ 
J: tf/*fcl4*/h(Dfc cfc 5 lzlMH-f * C i # 
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^6os[t */h-y— ■ n oj stn^i^t 

^ 0 Sot, 10211 6 0 5^-ttDg/Mf-- 

3?— ;U6 0 3-6 0 4^ii*— f BftiySTt- 

[0068] i o2i*Rrffl-y-"/<— a?««&^=F«y*^ 

Tf. 1 0 2[*"9--™/<™-U^l^^Mx.^Ci:^^"^- 

[0 0 6 9] mscizTjk? rjta^L*3&v6(DPf 

■y— if x g & t, * tz.m * ft s ct 5 \zy -/ a? tfc fa 

^^-^l^^^feo-T , 6 O 3 /^ —jgL 

-6 0 SlCtjya-CS-y— /<— a>»4,H6 C^bi6D 

[0 0 7 0] 6 0 3|Zj5$l+«-tf— a>»^«6i-»fz 
1 0 2l£6 o 3\zW+&nffy»fti&tflET*ltl3:<n.btj: 

L<l***0)-9— /^-Ltl^cfcy tiS<*«. 
^tt#*-A-<D L#U** y t,TlwiiX*^xlS 

o 2 it. •os&vtDttjraaroiaoB^sftB^tt** 

li. f««U KB f 

»^t*c i i= j: y ftM»a>fnia>/^5 vx f sss z <b 

3&<T?#*. »tt»**l*ol=Bf*o"Ct«HPL-C*j&* 

O L * LMitcJ: y &T\z Ut l^SIBlclt#it Utt^ «fe 5 1= 

[0 0 7 1 ] H 7 f£ s UH»^tt$iJ 701. tt#«L311£ 

«tt*ff^tt*tt*7 OOf ^Lt^5. H3C0^3 
00t70 Of Jt-<*t, 83 00^3 0 1-30 5 
£<S7 00©M3O 1 -3 0 5tfttl&-t&Z.k&m&o 
*fcs 17 0 0tt*<<7>tt*aa(D/O^~ T>Xir^ 



0 1 f *fc\ 

[0 0 7 2] ±2$CDcfc5lC s 3 o siriHIi^tiSS^S 
^ttf ffK1"S©fw#<a)*af ffli\4^i:^-T?*5o 
«7 OOlcSHvt. 3 0 5lC»lt**-&»^ffir43 0 3 

icStf-rs-tf— A—ff^f 7 o 1 KStf-r 

oocd rjta^.S3&\6<DBforj 
rioj -efey. c*u*. c©tfcJMi!SKS*"j- -& 1 oo 
(DBft-m rsj f z<z>tt#aSlc«1-i>Mtt»^tt 

T2j 4rJP^5CifcJ:yW-«$*tS 0 mo&lzMLX 
[0 0 7 3] ttVaatSsJt-SL^L^ttWSO-y— /< 

xli. Hl2iz^tNr rgifp^urj tt*:aK^»f -6 i o 
ocoL^iMlte T3j -efey, r^pfurj tt#affll- 
i o i ©LSi/Hli* f* 7 j -efc^o rattle 

ttwi/j tt#s§uc*rr£i ooa>L*iMti* rjy^ 

[0074] aij0*jfe«ics&iNT. tfc*aHiw»f -&l 
#L^iitt. /^»-f#Hi±'ric?ita:-r«zt4« 

T#* 0 I8lt tt*ft3aR«|CTfffe*t«tfc*aJ8f 

**f ^Lfc"tf— £?<?*^8 0 0t:feS o 8 0 0f£ll2 
(C^Lfc2 0 0i«TL^8 0 0(Z[£[H2 fl^L/ctt 

*a«a 204 ics*-r L#^<tf **fttN 0 

[oo75] mommmizn^Xs sooit & < oj± 
mmm\z$t~t u # iMtf l ^ bos 

tBBa-^if*;: £*<-e# za>^ffi«ic^LNT 1 o 2 
i*«ffi<D*-/<-fctt**tiyaT*^if5^s«K-r 

*(RIzL#ln«*8 o 6 Icjfe^TB'Wftfltf 
«7Llis L#^tta8 0 6li, — Sll6«lZtttN. ^TCD 
tt*SSf^^ Lt 1 OCD^-(D U * ^fltf ct 5 

#«o ftt>yic. 8 O 6i^#it-/^— fC^LT^:T(Dtt 

♦aa©L#^*f*-r*j:3iz-e#*o ft^y^ u 
cfc^a^it-exfccfc^j^^ttf 

fc. L*^*l*fttt»aS[l=»Lrll?ii:**5l=:ft»« 
ui^T?*5„ $5tis 8 O Ofccfctf 8 0 6l±s Sffi(7?^ 

[0076] torn, -y— /<— »^©a:Sics4r5tt*a 

^v-r^dic, 1 o OfcS*UT*— »*^f #x.S(7)[z 

jB*#tt«as*< i o oco^s^pf#o>^af * 
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— /<— iliSfcfcTffc*) tt» i&aMate©J:5ftflfe©a 

[0 O 7 7] 119 Aliglj£Diaffln>t°a.— $->XfA 
1 o oro^U^b^n^^HTffcy. L#t^flBf¥S 
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1 Title of Invention 

DYNAMICALLY ALLOCATING SEKVER RESOURCES TO COMPETING CLASSES OF WOH 
SED Uf 03 ACHIEVEMENT 07 SEKVICE GOALS 
2. Claims 

I.. A method for determining if a saw should be assigned to » 
server pool for a work type in a wort pr0 ce«i„g fecility. the terver pool configured 
to retain «, Nation of 3cr ver 5 that process work of the work type, comprising: 

rletnrmininn if a »—.,._>. c__. ...i * 

™° ' * "" uo «" worjc type ia lesj than a 

5 server's Moond value for the work type, herein fl» firet value indicates the server's 
port* indicator for the work type a*d the aeco »d value indict* *e server'* 
negative indicator for the work type; 

dewnuirang. a composite preference vajw for the work type if the 
ierver's first van* for the work lypB fa | a « than ,„„ y<|J[je ^ ^ 

10 work type; 

dwenniruDg if the determined composes preference value fcr (he 
work type is greater than the 6erver's second value for the work type; mi 

sending an indicator. to the work processing fccslty thai the server is 
»W* for assignment to the server poo. for the work typ. if tlte CC)JtipDsite 
5 preference value for the work type ia gnaw than the server's second value for the 
work type, 

2. The method of claim 1 wherein determining the composite 
preference value comprises: 

determining a dynamic preference value for the work type, wherein 
the determined dynamic preference value reflect, a measurement of the work 
processing faoility* 8 need, to have servers perform work of the wortc type; 

accessing a user-selectable composite preference value fimctlon that is 
configured to determine a composite preference value; and 

providing the server's determined praferem* value for the work type 
wd the determined dynamic preference value for the work type to the accessed user- 
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a*«*Je composite prefers via* to generate the compos preference 

value for the work type. 

i _ The method of d« ro i , farther Including: 
tot assigning the server to foe server pool of the work type if ^ 
Ws first value « j es? rhjm Ae server . s ^ yflJue unlCM {]je 

preference value for the wo* type is greater than the served SBCOnd ^ fof ^ 
work type. 

4. The method of claim 1. further comprisine;: 

rMeiermiring the composite preference value for the work type; 

determining if the re-determined eamposta preference verge for the 
work type is greater than the server's stearin* value, and 

sending another indication to the work processing fecility that the 
server should be removed from the server p Dat for the work type if the redetermined 
compose preference value for the work type ia leu than the server's seeend value. 

The method of claim I wherein: 
li» work processing fccifiry has a plurality of BBr ver pools for a 
plurality of wort types, anil wherein 



• composite preference value is determined for each work type of the 
phuelity of work types if the server s first value for that work type is lea than the 
server's second value for that work type. 



6. A system for determining if a server should be assigned to s 
wrver po D | f or B wor1t rype , n a woric processing facility, the server pool 
to retain an indication of server! that procets work of the work type, comprising: 

a first comparator configured to determine if a server's first value for 
the work rype is less than the server's second value for the work type, wherein the 
first value indicates the server's positive indicator for the work type and the second 
value indicates the server's negative indicator for the work type; 
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» wcond comparw™ coirfgwed u> determine a compogjw preference 
val». for the wort type if the server's first vaJua fbr tha work «»?. b !s«e ik*= tte 
server's second value for the «wfc typ«; 

a third comparator confiuured to determine if the determined 
composite preference vahie for the work ty P „ is p eUK than fe server's second 
value for the work type; and 

a result indicator configured to tend an indiction to the work 
processing facility that the server is suitable for assignment to the server pool f or the 
work type if the composite preference value for the work type is greater than the 
oervw'a second value for the work type. 

7. The iyrtam of claim 6 wherein: 
the second comparator comprises 

a determiner configured to determine a dynamic preference vatae for 
the wort type, wherein the dynamic preference value reflects a measurement of the 
*ork processing facility's „eed to have servers perform work of the work type; and 

a processor configured 10 provide the server's determined first value 

for the work 

rr — ... „ , rttpiviwive ruuciui iiib waric type to 

a Mser-selecteple composite preference value fimction configured to generate the 
composite preference value tor the work typo. 

8. The system of claim 6 wherein: 

the result indicator is configured to indicate that tl» server should not 
ba assigned to the server pool of tbe work type if the server's preferenee v*j U e is fe, 
than the server's threshold value unless the composite preference value for the work 
type is greater than tha server's threshold value for the work typa. 
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The system of claim 6 wherein; 
the second comparator is configured to rMetermiaa the campowe 
preference vidua for the work type; the fiyslcro former comprising 

4 .fourth comparator that is configure to determine if rte re- 
determined composite preference vaJue for the work typo is ^mr than the server's 
threshold viilne, god 

a second result indicator that ii ecmfignred to send another indication 
to the work processing fecflity tbn the server AM* tie removed from the server 
pool for the work type if the re<Ietemtined corapasks preference vain* for ch* work 
type is baa than the server's thre&hoJd value 

1 6. The system of claim 6 wherein: 

the work processing facility has a plurality of server pools for & 
plurality of work type*, mi wherein 

the sappnd comparator is further configured to determine a composite 
preference vajue for each work type of the plurality of wit types tf the servers 
preference value far that work type is Jess than the server's threshold value for thai 
work type. 



3. 



Detailed Desciipticc of Indention 
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TECHNICAL FIELD 

Tte ?«*am invention is directed to the field of «rvice provider 

allocation. 

BACKGROUND OF THE INVENTION 

Many service organizations need to dynamically allocate their servers 
in order to attain certain goals Such allocation is typically performed manually. 
Servers may include service agents, both human and robotic. Increasingly, eternal 
performance measures of service delivered dominate internal cost measures, such as 
utilization and labor casta. Such asternal measures often consist of citifying 
certain transactions into meeting or not meeting desired objectives and aeterrnming . 
proportion of those tram»«ions meeting objectives. Such a proportion is called a 
service level. The service level is measured over some period of time or over some 

number of transaction*. 

Examples of service levels are the percentage of customer problems 
resolved without further activity, the percentage of dispatched taxicebs that reach the 
rider within the committed time, the proponlott of telephone c* handled by a 
qualified representative without requiring a transfer or referral to another server, the 
proportion of telephone calls that can be connected to a server without delay, the 
proportion of e-mail request* thai are answered within 94 hours, the percentage of 
on-time departures of city buses on a particular bus route on weekday*, ft. 
proportion of transactions handled not resulting in a customer complaint, the 
proportion of preferred customer nil handled by fully mi** server*, the 
percenter of Spanish customers handled by » server fluent in Spanish, the 
percent^ of telephone calls not abandoned by the customer before connection to a 
server, the percentage of customer inquiry telephone calls that arc not blocked at the 
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central office switch, the percentage of customer sessions «*h the self-service World 
Wide Web pages that ere not aborted white waiting for a display, the percentage of 
customer requests via telephone that can be completed immediately while on the 
phone, the percentage of loan apportion* processed within one-half hour from the 
time of the request, and the percentage of priority telephone cells answered within 8 
seconds and handled properly by a qualified server, to nemo a few. 

A service organization's goal for a service level in thi» context is a 
particular desired value of the service level. The goal is .aid to be satisfied if the 
stained service level is at least as high as the desired service level for the goal. 
Conversely, the goal is said to be unattained if the realized service level it less than 
the desired aervicc level. For example, the goal of at Im *SV. of «* 
from preferred customers w* day being answered within 12 seconds would be 
attained if. among the telephone call* from preferred customers during the current 
d ft y. 47% were answered within 12 seconds; inversely, if only 84% of such calls are 
answered within 12 second,, the goal would be unattained- In this framework the 
goal ia either attained or not- Moreover, no extra benefit is accrued for artainmg a 
service level much higher than the goal.. 

A service level goal is one commonly used in criteria for contingency 
Tctic^r^4ir7g optiona l ^ m^t^UT^^^ v^^- 
goals in this context may include noaxbnum values for mean wait times, current 
queue conditions, rmnirnurn number of transactions throughput in a work shift, and 
msawres involving various determinable factors indicative of quality service. 

The number of server resources allocated to a type of service often 
affects the service level achieved for that rype of service. When such is the case, the 
operation can usually reallocate servera to the subject work in order to achieve 
service level goals. Such reallocation generally incurs opportunity cost; however, 
since service levels for other work suffers. One can often justify this opportunity 
cpst based on an appropriate priority hierarchy as might be established by the 
enterprises operating wJes 
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For example, soppoae servers in ft call center can handle both loan 

_ . •*» — * ra octt igngd Ia tales 

servicing WW sales servieihg transa«WRS. — 
activity, sales servicing Tractions experience * higher service leva! on answer 
delay- that is. the amount of time required to answer each sales call declines. 
Meanwhile, the loan servicing are not answered as promptly, reducing the 
service level for loan servicing transactions. The service organization may rationalize 
this by saying that loan servicing is relatively lea important because it is not very 
likely that m Misting customer will switch loan companies, and that the company 
presently needs to acquire new customer, that could easily take tfa* business to a 
c ™ t i tnT spthrfr call* are not answered promptly. The service organisation wants 
» satisfy the goal of km servicing, but not at the expense of failing to reach the goal 
to sales. When the sales goal is not in jeopardy, but the loan servicing is feiling to 
meet its goal, the service organization desires to allocate more resources to ban 
servicing- The service organization wants to meet both goals, but the sales goal is 
mora important than the loan servicing goal and so may preempt it. That is, if the 
operation csn only meet one goal it should bathe sales goal. 

Within a set of servicing goals, tnore may vs> •--» 

having a short "opportunity window" as weR as goals for work having a long 
opportunity window. An example of short opportunity window work is a telephone 
call, which if not answered in several tens of seconds may be abandoned by the caller 
with limited patience. An example of long opportunity window work is % letter from 
B customer regarding a billing adjustment that ha* until the next bitting cycle to 
complete. Thus, the operation has a very short time frame fcr meeting serv.ee 
objectives associated with short opportunity window work while the window of 
opportunity to achieve service objectives associated with long opportunity wmdow 
work is much broader. Hence there may be productive operational strategies to 
t^porarily allocate more resources who are performing long opportunity wmdow 
wprk to short opportunity window work in order to meat the servicing goals for the 
short opportunity window work. 
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Many service organizations need to dynamically allocate their servers 
t0 achieve desired results. Manual interventions typically effect «*h reallocation* 
Often servers we held in abeyance, not available for certain types of work, although 
they satisfy the skill profile requited for the work type. However, if conditions so 
vnmm they might be assign* to the work type. The server is said to be a backup 
.erver with respect to that work in such * case whore the server is not usually utilized 

forthdttypaofvyork. 

The desire to allocate more server resources to an activity ia typically 

contingent upon the alternative activities that the server resources can perform and 

the demand for s«h alternative activities. Each of these alternative activities |s also 

potentially associated with various service levels, each of which has a goal and a level 

of attainment. Consequently, the reallocation of resource* can depend upon aervic* 

measures for all alternative work types associated with each of the server resources. 

Manually performing such a potentially complex allocation function can produce 

significantly ^optimal results. Often, manual allocation come* too late and leads 

to more problems when the reallocated servers are not returned to their preferred 

work soon enough. 

Most automatic call distributors C'ACDO have a feature that a 



genet i wwj ******** - * ~* 

call queue contingent upon selected condign, However, ACDa generally lack 

facilities for holding a *#w * **** ^ ra reoelvin & ***** ^ 
appropriate dynamic conditions. Generally, the ACD requires explicit control of the 
process of getting a call to a server but provides little Kplfaft control of the process 
of getting a server to a «H- However, the server's viewpoint of a work type is often 
critical in choosing between alternative work in order to maximize the mm» 

completion of work. 

The advent of slrilte-based routing, in which the skills of each 
individual server are considered in allocating servers, complicates the situation. 
Skills W routing ■»■■« tagmentation of reKWTCe$ mW 
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monolithic pools where distinguishing skill* are ignored. For this ream 
conventional ACDs a» wdi es wonausw automata... sys«»» 

Work distribution systems may force own w nwoipulate server 
"skills" in order to effect a reallocation of servers, W discuss* above. ACD* and 
other automate work distributors may report "service level*" only on skill demands 
or on some kind of queuing point on a distribution map. However, smnetunet a 
-skill" is actually a type of work instead of an attribute of the server's capamte 
These conventional solution* carton* potentially severe limitations on the 
mortaring and control of service level* important to tits service organization. 

u .hi. ftn vironit»ni the service orgarowtion wants to provide 
preferential treatment to work activities in a hienroby that ensures that the beat work 
item is given to a server in view of service goal* and the stated priorities of these 
goals. An automated system that dynamically elands a pool of servers liable for 
types baaed on the attainment or r*fi-artainment of determinable service goals 
pertaining to the work type* w a work processing facility would have significant 
utility 

SUMMARY OF THE INVENTION 

The present invention provides a facility ** adjpwtag a number of 
servers available for particular work type* baaed on unmet or jeopardised service 
needs in a work processing facility. Servers may iaclwde service agent* both human 
end robotic. A server assignor and a corresponding server assignment method may 
each be employed in a work distributor to conditionally adjust the assignment of 
servers to server pa*. An example of a common work distributor wher* work 
ilwns we presented by incoming phone calls is an automatic call dtstnbutor 

The server assignor compares a composite preference velue for a 
work type against each «rvefs threshold value for the work type, according to an 
embodiment of the invention. When the server determines that the 

composite preference value is greater *an or equal to a served threshold value, 
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then the server assignor indicates that the server may be included in the server pool 
for that work type. Each server has a preference value and a threshold value for 
different work types. Tie magnitude of a preference value represent! an affinity for 
the work type. The server's threshold value represents a reluctance to perform work 
of that work type- Servers do not normally receive work having a work lypo For 
which their preference value is less than their threshold value for this wort type, 
unless the server assignor has determined that the server's composite preference 
value exceeds the server's threshold value for that work type, according to an 

embodiment of the invention- 

The Berver aisipor and corresponding server assignment method may 
compute the composite preference value front a number of user-selectable inputs and 
utilize a number of user-selectable functions, according to an embodiment of the 
invention, The composite preference value may include a dynamic preference value 
that has been calculated from inputs such w service levels, queue conditions, a 
desired service level, alarm conditions, answer delays, call abandonment rates, and 
operator interventions. In one embodiment of the invention, the composite 
preference value function's inputs comprise the server's preference value for the 
work type and a dynamic preference value for that worJt type. Accordingly, the 
composite preference v»[uininhifl-e^ 

preferences for various kind* of work and the work processing facility's current 
general preferences for handling various kinds of work based on broader 

considerations including goals. 

The server assignor may utilize any of myriad composite preference 
value functions that receive as inputs the work type's dynamic preference value and 
the server's preference value for the work type, according to an embodiment of the 
invention. A simple composite preference value function comprises summing the 
server's preference vahie for the work type and the work type's dynamic preference 
value. 

The server assignor and its corresponding server assignment method 
apply a dynamic expediency demand of work to effect an expansion in the server 



pool for work types having unmet goals. The server assignor and server wsignment 
method aHow a work processing facility to utilize backup servers commensurate with 
the effect of operational rules for expediting work. The server assignor and server 
assignment method enable the utilization of backup servers without undue constraints 
upon the work processing facility w»1 «« server organization- 
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DETAILED DESCRIPTION OF THE INVENTION 

fiiciiitv for adiustimsi a pool of 

ssrv£ra av^tte for particular work types baaed on unmet service needs in a wk 
proving facility m order to maximize the kHmM of s*rvi« goals. Servers 
m ay include service agents, both human and robotic. A server assignor and a 
corresponding server assisting m-** ™y "«* b < ■"•*«•« in * w ° rk di8tnbUl ° r 
to conditionally adjust the assignment of servers to server poo!*. A server pool 
reprints a set of setvem, each of which has a preference sufficient to render tan 
available to perform a certain work type. A server caabelong to none, one, or more 

... A „ ™ri. of a common wo* distributor where work ia incommg 

telephone calls is an automatic call distributor ("ACD"). 
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Each server baa ft prefers value and ft thread value for different 
work types. The magnitude of a preference value represents «i affinity for the 
awocinted type of wart. The server's threshold v*h* represents a reluctance to 
perform work of Art work type. Normally, the server does not receive work for a 
work type for which the preference value is less than the toehold value. However, 
when the server assignor determines that the composite preference value for a work 
type ii no longer less than the server's Dorresponding threshold value for that work 
rype, then the server assignor indicate* that the server may be included in the server 

pool far that work type. 

The server may have just one threshold value for all work types, 
according to on* embodiment- Additionally, the threshold values and the server 
preference values can be dyoarmcally based upon other automated control systems 
and syatems that integral* manual inputs from supervisory operators with dynamic 
service and utilization eharacterisiics. 

The server assignor ™y compute the composite preference value 
from a number of user-selectable inputs using a number of user^iecteble functions. 
The composite preference value may include a dynamic preference value for a work 
type that has been calculated from a variety of inputs, wh service level., queue 
" conditions, alarm condition.., a de^ liewtorlflvelracswer delaya r ca» abandonment- 
rates, and operator kttmftm In one embodiment, the inputs of the composite 
preference value Junction comprise the server's preference for the work and a 
dynnmic preference value that U an attribute of the work type. The dynamic 
preference value represents the wark processing facility's preference for having 
aervers perform a particular type of work in comparison to other types of work, 
typically without references server preferences. 

The server assignor could utilize any of myriad functions for a 
compose preference value that receive as inputs the dynamic preference value and 
the server's reference value fot the work type. These functions can also recetve as 
inputs other information *ch as work arrival tttfc 8«>al «* 
relevant information quired to support the server assignor. A simple compose 
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preference value function comprises summing ihe server's preference value for the 

■ - Til— 1. ■ ». ,»,ki<4, fVu* DSTVfer IS 

work type and tne oynarroe pierawss vssuc. -Jr--" *"< •• 
basically unqualified (without ft preference value) normally (at least m a preferred 
embodiment) receive no composite preference value regard!*** of the dynamic 
preference value. 

The confluence of the consideration of many types of attributes can 
determine the work types depending on how the enterprise'! work operation wants 
to organize. The work type could be determined by a combination of the task 
required, the product, the communications medium, geographic, governmental 
inri-rticrion demote, language, skill, type of service, customer profile, stage in 
sales process, and regulatory classes. Consider the following examples. A work 
distribution operation may want to differentiate expediency by rype of media such as 
inbound telephone calls, atonic mail, World Wide Web hits, United States Postal 
Service mail, and other mail. It may want to provide a different service profile based 
upon the type of customer relationship such as prospective customer, pew customer, 
old customer, lost customer, and undesirable customer. It could requirt different 

handling based upon regulatory constraints, sucn es P «««.«u 

server that ia licensed in the state where the client resides, while the same t«fc can be 
bandied by any «rver for customers in other state*, An inquiry to a cellular 
telephone company may be classified geographically in order to satisfy different 
processing constraint, du* to regulation by certain public utilities cordon*. 
Prospects and customers could be classified according to various market segments to 
facilitate a market segmentation wraiegy. Demographic factors such as age. income, 
education, occupation, and household si* could be uaed to identify customers in 
various targB t markets for varioua product lines. The work distribution could require 
olaaaification by the type of ta*. such as address change, billing inquiry, loan 
request, solicited sale, unsolicited sale, sale ten* product to. technical support, 
complaint, problem identification, and problem resolution. Typically, combination* 
of such work and cummer attributes effect a v*ry complicated set of work types. 
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The present invention supports such complications without the Sufficiencies of 
wnduty fragments the server population into small static pools. 

The user-selectable composite valuo fowrtion ehou!4 be mor.ott»rricBily 
increasing with respect to both the dynamic preference value end the serves 
preference value, according to a preferred embodiment of the invention. Thst is, if 
rbe server's preference value incases or decreases then the composite preference 
value increases or decreases, respectively, with all other things being equal. 
Likewise, if the dynamic preference value increases or decrease* then the composite 
preference value increases or decreases, respectively, with all other toss being 
equal Of course, the skilled artisan will recognize that the composite preference 
value function could utilize additional inputs or even fewer input*, depending on the 
needs of the server assignor and the work processing system, and should also 
recognize a variety of suitable methods for producing a. composite preference value 
fiction from these inputs Some embodiments may utilize overriding control laws 
that dynamically manipulate' the selection of the composite value function so as to 
achieve other desired operating characteristics. Examples of other desired operating 
characteristics include equal allocation of service level perfcrmance in excess of the 
associated goals, equal utifcatian of servers, damping of fluctuations in service levd 
attainment, damping (tf tttewml^^ 



The overriding control laws may constitute another layer of control on top of the 
method of ths user-selectable composite preference value in these embodiments of 
the invention. 

An exemplary method and system for computing a dynamic 
component in a composite preference value is disused in U.S. Patent Application 
No. Qimm "Hierarchical Service Level Remediation for Competing Classes 
Ba «d Upon Achievement of Service Level Goals." filed on February ^ 19». 
assigned to the Mosaix Corporation, and whicfc is incorporated herein by reference. 

The server assignor and its corresponding server assipment method 
apply a dynamic expediency demand of work to effect an expansion in the server 
pool for work types having unmet or marginally Sieved goals. Likewise, the server 
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assignor «m effect a contraction of ft «W port fpr wurk types deemed to have a 

tu* »»niar ntticmnr and server 

disproportionate supply 01 «v£*us?^ ™ v ™- 2 ! "~ -" ! 

assignment method allow a servicing operation to utilize servers commensurate with 
the effect of operational rule* for expediting work and distributing work fairly 
according to operating rules. This can Help eliminate manual intervention to 
reallocate servers based on realized results. As previously discus**, manual 
dispatching Is often too tan and leads to more problems when the realleged servers 
are not returned to tbelr preferred work soon enough to meat goals. The server 
assignor and server assignment method dynamically enable the automatic shared 
urigstie. of bfu^n servers for a work type wiroour undue constraints upon the 
work processing facility and the server organization. The server assignor and server 
assignment method can improve customer service by meeting service goals and 
reduce the burden on supervision by reducing the need for server reallocations 

effected by manual intervention- 

The server assignor is particularly helpful in mitigating service 
demands associated with work types that are subject to service level goal. * 
previously discussed, the service leveTgoas Tinny rebfte te m enterprise's opting 
rules. These work types have classes of service demands that are herein called 
service classes. A- service class is merely the part of the service level goal that 
defines the set of transactions that apply to the goal. The desired service level and 
the criteria for classifying fhc service into good or bad are not part of the service 
cte8B . For example, assume an operation has the goal of processing SOW of the + 
mail inquiries from premium prospects within 6 hours, The "e-mail inquiries from 
premium prosper" is the service class that pertains to the goaL Whether or not a 
server processes an inquiry within 6 hours does not affect membership in the aerv.ee 
elaea, and the B0% goal value is not part of the definition of the service class. 

The relationship between work types and service classea ia frequently 
complicated and is certainty not trivial. Service classes are not necessarily mutually 
exutosive. nor are they necessarily collectively inclusive. Service classes may be 
defined by attributes not related to server skills or they may be defined by the same 
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attributes that define server skills. Additionally, more titan one gem! may pertain n a 
service class. WiTh regard to server preferences, the work type b frequently a more 
pertinent characteristic than service da* according w an embodiment of the 
invention. 

The dynamic preference values of the work types constitute a vector 
thM functions a* a control input to a server assignor in a work distributor. The 
dynamic preference values, may sway decisions on server assignments to work. The 
work distributor biases server distribution to work type* in accordance with the 
magnitude of their preference values. Without the operation of * machine that 
utiles dynamie preference value* associated with work ftp* the work distributor 
or ACD can «ill function, but with a diminished ability for expanding or cmwactng 
B server pool automatically. With a machine using the server assignor, the work 
distributor enjoys a dynamic server pool that enable! the aflsim of the goals 
associated with various service classes. 

For example, in a situation in which a work distributor would 
normally have exhausted all servers marked as assignable to transactions of a first 
service class, in the presence of the server assignor, the work distributor may have 
additional servers marked as assignable once the service, organization's goals 
associated with the m rt^tterbtcan^m*^™?"^^^ 



aasoWTea win* wio m»p*. — — 

other goals in terms of priority. According to an embodiment of the invention, the 
sBrver assignor explicitly expands the pool of available servers, while the control of 
distributing work items to servers remains with the work distributor. Accord»ng to 
mother embodiment of the invention, the server assignor implicitly expands the pool 
of available servers in the process of selecting work items for each server. The 
dynamic preference valuea only affect work distribution in a marginal sense. For 
example, a high dynamic preference value for a work type will still not place a server 
in the poo, for a work type for which » is .orally unified- When no goals are m 
jeopardy, ft. server assignor may assign a dynamic preference value of zero for all 
service classes. In this case, the work distributor matches servers without any 
compensation for dynamic conditions.. 
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While expansion of the saver pool for work types having jeopardized 

. . . ^ — onri l?Q «*rv«r assiffiunent 
goal* in^y b& a iypiw* »*sms m *«= — -™ 

method, there may « » te»»«d» limit rescue from ending a service 1ml 
goa f. In the situation where all goal* are being mat. and some ^rvice levels are 
exceeding their goals much more than other p*. then the operating rules may 
reallocate the servers in order to more evenly distribute the superior serv.ce, 
according to an embodiment of ** invention. For example, the dynamic preference 
may become negative, rather than port* causing H» ^mpesite preference to be 
lower than a servers threshold. When the composite preference falls below the 
****** than the server will temporarily be removed from the server pool for this 
work type until such a time that the service level goal becomes unmet. Thus, in the 
case where all service goals are being met, the system can balance between work by 
expanding rescues and contracts resources for any one work type to provide 
greater consistency across work types. 

Figure 1 is ft high-level block diagram of a sample general-pwiHKe 
computer system 100 upon which a server assignor 103 may execute, according to 

Hp rrrintsiined Within 

an embodiment of the invention- tnecompuw. — - 

a work processing fctt* wording to an embodiment of the invention. In another 
embodiment of the invention, the work processing facility may itself be contented 
*M» the computer system 100. The computer system 100 contains a central 
processing unit (CPU) Up, inpuVoutput davices 120, and a computer memory 
(memory) 130. Among the input/output devices is a storage device 121, such as a 
hard disk drive, and a computer-readable media drive 122. which can be used to 
install software products, including server assignor 102, which are prodded on a 
cpmputer-readable medium, such as a CD-HQM. The input/output devices 120 
forther include x connection 123 to servers and transaction sources from winch 
transactions are «** For example, the connection 123 may be ^ connect 
the computer system to one or mote compter telephony interfaces. World Wide 
W eb servers, or WorW Wide Web browsers. This connection i. usable by the serve, 
assignor 102 to esamme servers, make servers available for applications and 
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MM,** and monitor the posing of pactions by server, The memory 
130 preferably contains the server assignor 102. 

While the server assignor 102 U preferably implemented on * 
oomputer ««m configured . described those «IW - the art w„i 

agnize t» it may d» be implead on corner *s t ems having different 
configuration. For **mpK the server a-ignor 102 may be implemented on a 
computer system having different consent* than described above. The serve* 
assignor ID may d» be imputed on apecial-pu^e computing systems. «*h 
„ <bo S * * a can earner. The server «*por 102 may further be «M 

software irt #H-P ^ ware < usU *' * ^ 8PP,i " ti0n * 
specific integrated circuit* C'ASlCs"). An ***** «* ("ACD > .. a 

«1 oercer or a work flow automation system may also include the server assignor 

1 02 as part of its ttroctionality, 

In order to more fully describe the detaiH of the server asagnor 102. 
* operation in conjunction «i«h a specific exarnplo is disced hereafter. This 
sample I.*** to provide converdem basis for ***** *i operation ofrhe 
server assignor 103. and therefore U m necessarily reprove ta all senses of a 
typical application of the server assignor m. ™* 
C ognize that tho server ^.gr^ W^ 

F,g«re 2 ia a server preference tabte 200 ilh»trwi*g the preference* of 
VM io„s servers for the various work ty P as 202 that represent ^ of work 
formed in the work processing Mr. wording to an embody of the 
Ltion. E*h server in the system to a server IP 201. Each server may 

the *»rvU* ori&nizfttion. . 
-M» «k «. » » «•** <* ' i— " "T" " 
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^ 202. Each server ha* * threshold value 204 that repress the server's 
r . . • „a -_.u „ -.*r+u,ior fcvnfe 202, The 

reJuct&nce for pmonmn& wSp - r ^—~~ " "~ " . 

threshold value 204 may also represent a measure of the server', pities wth 
npnl to performing the task, dieted with a particular work type 202. 
Accordingly, the server p^rence table 200 has entries 205-209 corresponding to 
each server ID 201 and each work type 202. For example, the entry 20$ represent* 
the preferences of the server with server ID 100 with regard to the work type-calls 
from prospect For this particular work type, the server ID 100 has a preference 
value for the service <*» off "T and a threshold value for the service class of "9. 
tin***, the server doe* not do work for which the preference value is less than the 
threshold value. Accordingly, the server ID 100 would not normally perform tasks 
umM with "calls from prospects .« On the other hand. «i indicated in the entry 

205 the aerver DP 100 would rypicalfy perform tasks associated *ith "cla.ms cells 

206 since the preference value 203 for this work type is "4" while the threshold value 



204 iB "3 



Work types for which the server is basically unqualified have no 

preference value or a preference value or u. r«* ****** h~ < 

quRM to perform work associated with "calls from preferred customers- as shown 
in entry 209. Accordingly, the work distributor will not assign Urn server ID 101 to 
perform work associated with calls from preferred customers. 

Figure 3 is a diagram showing a table 300 iUuaratmg server 
preferences and thresholds for work types performed in tbe work processing facility 
coupled with a composite preference value, according to an embodiment of the 
invention. The composite preference value accounts for « only an M • 
Pyrenees for* a particular work type but also the work process,** My s 
fences with regard to the work type. Comparing Figures 2 and 3. it can be seen 
ha, the contents of column. 301-304 b *• 300 correspond redely » the 
^ m of columns 201-204 in the tabled. Tto tabled also mdudes „ 
additional column: * composite preference value column 30S «* also represent, the 
work processing system's overall preference for the respective server to perform 
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work that contains the work type ^P 1 *' the c ° m P 08ite P"fc' Bn « VBh »° 

for server ID 100's "calls from prospects" ia "10" white the Server IP iOO'i 
composite preference value for "claims calls" i» "8." 

The server assignor 102 may utilize a variety of functions to compute 
the composite preference value that may include a dynamic preference for the worlc 
type. At least one exemplary procedure for generating a dynamic preference value 
for n wo* type is disclosed in U.S. Patent Application No. 09/149.877. 
"Pyiuwnically Assigning Priorities for the Allocation of Server Resources to 
Competing Classes of Work Based Upon Achievement of Service level Goals." filed 
on Septembers, 1998, assigned to the Mosaix Corporation, and which is 
incorporated hereto by reference 

Rgure 4 is a ftowchwt illustrating the generation of composite 
preference values using the server assignor 102 or its corresponding method, 
according to w embodiment of the invention. 

The Berver assignor 102 locates a server's preference value for a 
selected work item's work type (step 401). In some embodiments of the invention, 
the server assignor 102 determines the work type for the selected work item. In 
other embodiments of the invention, the determination of the work type for the 
-ISeWWrrTtsr™^^^ 



preference values, with the server assignor 102 simply locating the determined work 
type for the work item. The server assignor 102 may examine a server preference 
table, such as the server prefers table 200 shown in Figure 2, Assume that the 
available server is the server ID 100 shown in the server preference table 200 of 
Figure I and that the selected work type is "calls from prospects." Accordingly, the 
server wsigncr m would identity the server ID 100". preference tor "calls from 
prospects" aa having a preference value of "8." 

The server assignor 102 locates the dynamic preference value for the 
work item (step 402). As previously mentioned, the dynamic preference value could 
be an attribute of the work type. A number of function* may be utilized in 
determining the dynamic I"*— ^ * lbe work F ° r * 
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dynamic prefer v*>. may be b**ed upon attained «fvk* ^ queue 
„ z~~\r* tevd z*2tui condition*, deleva. call abandonment 
rates, or operator imerventions. Mwme that th» dynamic preference value « based 
upon a combiruaiop of atteinment/non-ftttainmBnt of desired service level and 8 
priority for the work type. Accordingly, higher priori* work types whose tod** 
service levels are not presently being attained will have higher dynamic preference 
values tea other war* type*. types whose service levels are being 

attained or work types of lower priority. Assume further that the dynamic preference 
value for "calls from prospects" is "4." 

The server assignor 102 locates the composite preference value 
function presently selected within the work processing facility [step 403). As 
previously discussed, the server assignor 102 allows for user selection of various 
parameter*, such M the composite preference value function. At various times, 
facility management, for example, may determine that one composite preference 
value function is preferable to anoflw. 

An exemplary composite preference value function might comprise 

- i f l. » mnrk nine (fUtn 401) with the 

adding the servers preterence vwue u« » * -, r - — . 

dynamic preference value for the work item (step 402). Another exemplary 
composite preference value function might comprise tnuUtprying the server's 
preference value for a work item's work type (step 401) with the dynamic preference 
value for the work item (step 402). Yet another exemplary composite preference 
value function might comprise adding the server's preference value for a work mt* 
work type fret 401) weighted according to another parameter with the dynamic 
preference value for the work item (step 402) also weighted according to another 
parameter. A variety of sealing factors may also be used in still other exemplary 
embodiments * *■ composite preference value function. 

Hsganlleas of the composite value function selected, the server 
B9S ignor 102 utilizes the composite preference value function to compute the 
composite preference van* (.tap 40* Assume that the presently selected 
composite preference value function calls for adding the server's preference value 
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with the 4ynaraic preference value. Adding tbe server ID 1 00' a preference value for 
"cans from prospects" <"§"> with the dynamic preference value for "calls from 
pnwpects"r4'") yields ''l?" 

As previously discussed, the work processing flcility does not 
normally provide work to * server when the server's pieference value is less than the 
server threshold value for the same work type- The server ID 100'a preference value 
for "calls from prospects" {"8") is lew dm the server ID 100's coaespondmg 
threshold value m. m «h««« figure 2. The work processing facility would not 
normally consider the server ID 100 to be in the pool of servers tkat may be assigned 
work associated with "calls from prospects However, as shown above, the server 
ID I0Q'» cordite preference value is 12, which exceeds the serve; ID 100's 
threshold value of 9. In other words, the needs of the work pressing facility for 
the server ID 100 to process "calls from prospects" now outweighs Uw server ID 
100'a reluctance to perform such tests. Accordingly, the work processing facility 
may now consider the server ID 100 to be within the pool of servers who may 
receive calls from prospects. Of course, when a re-calculation of the composite 
preference value for the "calls from prospects" work type results in a composite 
preference value lower than the server ID 100's threshold value, then the server ID 
100 may be removed from the vmm^m^ ^^^ 11 ^ 0 ^^ 
composite preference value (according to a preferred embodiment) will never result 
in the assignment of an unqualified server to a. server pool. Work type* for which a 
server is basically unratified {having a preference valge of "0") may recetve a 
composite preference value of "0." 

The composite preference value function may be any of myriad 
functions of the service class preference value and the server's preference value for 
the WD rk type, according to en embodiment of the invention, The composite 
preference Action may be dynamically selected contingent upon various opmttng 
modes and various other operating conditions independent of normal service goals. 
Such modes might be related to secondary goMs involving efficiency of the server 
population, feimess. considerations, job enrichment desires, or particular exceptional 
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conditions. A simple example of an operatir* condition it time of day white another 

* . ... . : t ,.^^*r ^i(rmnt husrirtftss rulftS. 

is a day of th© wu&k wnsiw *ns ;s -r-"-- !!? & — 

figure* 5A and 5B are a flowchart illustrating the server dispatch 
procedure, according to an embodiment of the fa*** The server assignor 102 
8 ets an examination interval (step SOI). The examination interval may compr.se any 
number of time periods or conditio**. In at least one embodiment, the exarmnafaoa 
interval my be net by other nationality within the work proving facility. 

The server assignor 102 determine whether a tenronanon condition 
ha* arisen (step 503). A termination condition may arise due to a number of factors, 
incline the shutdown of the work processing facility. If a termination 5 o«dttion 
has arisen (step SOS), then the server assignor 102 terminates its operations. The 
server assignor 102 otherwise continues operations at some regular interval until a 

termination condition arises. 

If a termination condition has not arisen (step 503), then the server 
assignor 102 determines whether an examination interval ha. concluded (step 505). 
[fan exatninatio, interval has not concluded (step 505), then the server assignor 102 

.......... .. , . . - * /vsivtstiAft h&M SttUSEsl 

waits (atop S07) before re-detenroning wrwnci « 

(tap 503) and/or the examination tad has concluded («*p SOS). The length of 
the examination interval may be user selectable, and the examination *■* * 
P o frequent as to be eisenfclly continuous, according to at least one embodiment of 
the invention. 

If an mrim interval has concluded {step 505), then the sarver 
Mfiipor 102 determines whether all work types have been examined (step 509). If 
ail work types have been examined (step 509). then the server assignor 102 returns 
to determining whether a termination condition has arisen (step 503) before 
otherwise proceeding to detenrdne if anoth* e«minailon interval has concluded 

(step 505). . 

Of course, a skilted artisan will recognize that the server wgnor 102 
does not typically analyse « work types and all server, all «f «» time. In practice, 
, an W*** »W * *™ »»" W ** """^ 
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would concern that server only and with regard only to tha work types represented 
by work items already queued. In addition, »n exarnioation may also begin when a 
work item arrives in the work processing facility. The examination interval would 
concern the newly arrive* work item and with regard to servers already awaiting 
work. An increase in a preference value or a decrease in a threshold value could also 
trigger an examination. A server need not generally be included m a new server pool 
when the server is presently busy with another non-foierruptiMe work item. Of 
course, little need arise* to determine server membership in « server pool for work 
types where no work ia presently queued. As a skilled artisan will recognize, these 
conditions will substantially reduce the processing demands associated with the 
server assignor 1D2, according to an embodiment of the invention- 

If all work typeB have not been examined (step S09), then the server 
assignor 102 selects the next work type to be examined <<*<¥ 510- The server 
assipor 102 determines whether all servers have been otarmned (step 513). If the 
server assignor 102 has examined all servers (step 513), then the server assignor 102 
returns to determining whether all work types have been examined (step S09). 

If all servers have not been examined (step S13), then the server 
assignor 102 selects a next server (step 515). The server assignor 102 determines 
^vTitheTWTeTS^^^^ 
value (step 517). If the selected server's preference value is not less than the served 
Uphold value (step 517). then the server assignor 102 makes the server available 
for the selected work typo (step S23). Making the server available for the selected 
work type may entail modifying a server pool utilized by the work assignment facility 
in the work processing system- On some occasions, the server may have previously 
t»*n assigned to the server pool for the work type, and no additional processing will 
be required. Of course, as discussed above, not all servers and all work items 
necessarily need to be examined all the time- 

If the selected server's preference value is less than the server's 
threshold value for the selected work type (step 517). then the server assignor 102 
updates the composite preference value associated with the work type and server 
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(step 519). Figure 4 proves an exemplary procedure for updating a composite 

tmhM Rcaficiftted with live work 
preference value. Upumrng it** ^?^p-^= r- - "™~ 

rype and server may include determining which composite preference value fonaion 
the server assignor 102 should utilize. A* previously discussed, the user may select 
the composite preference value function «td by to aerver assignor 102. according 

to en embodiment of the invention. 

the server assignor M2 then applies tha selected compoate 
preference value function io determine whether the wmposita preference value is 
grater *» or equal to the server's threshold value (step 521). If the compete 
?TSf? r-,- «*« h greater than or equal to the server's threshold value, than the 
server assignor 102 wakes the server available for this work type (step 523). The 
server assignor 102 may simply Wtatt to the work processing facility that the 
server should be included in the server pool for the work type, without actually 
undert^S any of the steps required to accomplish the assipment of the server to 
the server pool for the work type- If the composite preference value b m greater 
thar, or equal to the server's threshold value, then the server asaignor 102 does not 

.. .. ..... ^>W*p Bt±mr**m fo*** 513 V 

gale* the server for this work type an* returns to nm<~- »— -r - 
The flowchart shown in Figures 5A and SB for the server dispatch 
procedure i. equally appttcable for bo* centralized and distributed server dispatch 
procedures. Accord^, the server dispatch procedure may «* * » «^tad 
embodiment as well as a attributed embodiment. For m*. *e malm of the 
dynamic preference can be determined by one process runmog on one or more 
processor, while the composite preferences could be determined by processor, each 
of which ia dedicated to a aerve, where these dedicated processors obtain the set of 
dynamic preferences through some means of communi^on. The actual process^ 
of the server dispatch process may be realized in any configuration that is pi*** 

for a particular implementation. 

Figures 6A-61> hm the change in assignment of servers to 
various server p«* m*» over time due to the server assignor 102, according to 
» embodiment of the invention. For purposes of illustration, one can assume that a 
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work type 601 associated with the server pool 603 has a higher average composite 
preference value than the work type associated with the server pool 604 which, in 
tur* has a higher average composite preference value than the work type associated 

with the server pool 60S. 

Became of unmet needs in the work processing facility, the server 
assignor 102 allpws more servers to be made available for work types whose goals 
are not being met- Chaw* in the assignment of servers alters a number of available 
servers 602 in the server pools from the chart shown in Figure 6A to the chart shown 
i„ Figure 6B. In Rgure 6A, the work type "calls from prospects" has a server pool 
603 of 42 available servers. Because of unachieved goals associated with "t*Bs from 
prospects," the server assignor 102 increasingly updates the number of server, in the 
server pool 603 to « servers, as shown in Figure 6B. Of course, a server may be 
assigned to more than one server pool. 

Similarly, the number of servers in the "claims caUs" server pool 604 
has decreased during the time interval represented by figures 6A and 6B. The 
decrease in the number of servers in the "claim* call*' 1 server pool 604 could be due 
to changing server preference values or to changes in the dynamic preference value. 
The server pool 605 for the "calls from preferred customers" work type remains 
"consta nt during the pW irtorvaTripm^ 



constant awing we www »»«'■» '~r — ~ 

servers in the "calls from preferred customers" server pool 605 shown in Figure 6B 
need not necessarily be the same servers shown for the "calls from preferred 
customers" server pool 60S of Figure 6A. 

Because of unmet needs in the work processing facility, the server 
wsig „o r 102 continues to utilize a dynamic preference value that results in making 
more servers available for the -calls from prospects"' server pool 603. aa shown by 
sparing Figure 63 with Figure 6C. Similarly, the "claims calls" server pool 604 
and the "calls from preferred customer." server pool 605 collectively decrease during 
the time interval represented by Figures 6B and 6C 

The server assignor 102 may be designed to retain a mwcimum and/or 
minirwm number of servers for a *rver pool, according to a* embodiment of 
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invention. For example, the "cap from preferred customers" server poo] 605 may 
t._... . „ :ii ; iKiin5 isrv^r ~.~hftr of "10." A«^!d«ngly s the server assignor 102 
refrains from re-sssigning servers from the "call* from preferred customers" server 
pool 605 to the server pool* 603-504 once the server pool 605 has reached its 
minimum number of servers, which may also be known as reserved servers. 

The server assignor 102 may contract & server pool for work types 
deemed to have a OfsproportioMte supply of avaUftWe servers. While expansion of 
the server pool for work types having jeopardize!! goals is the typical mode for the 
server assignor 102 and its server assignment method, the server assignor 102 may 
also need to limit server resources from exceeding a service lave! goat according to 
an embodiment of the invention, fa the situation where all goals are being met, and 
some service levels are exceeding their goals much more the* other service levels are 
exceeding their respective goals, then the server assignor's operating rules may 
reallocate the servers in order to more evenly distribute the server resources. 

For example, assume that the "calls from prospects" server pool 603 
shown in Figure 6C contains more servers than are necessary to achieve the 

■u/ifh rha "calls from orosnects 
associated service gaais. auw« »« «.«~.~.~ — — 

server pool 603 are now being achieved beyond a desired level, then the number of 
servers may be decreased se that other service goal* may also be achieved. 
Accordingly, the number of servers in the "calls from prospects" server pool 603 
decreases from Figure 6C to figure 6D. The number of nervers assigned to the 
server pools 604-605 correspondingly increases from Figure 6C to Figure 6D. 

To reduce the number of servers in the server pool 603, the server 
assignor 102 may make the dynamic preference value for the server pool 603 become 
negative, rather than positive, causing the composite preference value to be lower 
Ami one or more server's threshold value. When the composite preference value 
ftlU bdow a server's threshold value (where the server's preference value is also 
lower than the threshold value), then the smver will temporarily be removed from the 
server pool fbr *e work type until the servics level god becomes unmet. Thus, m 
the ca* where ail service goals are being m«, At server assignor 102 may bataoe 



(47) 



#§S2 000-285085 



between work types by expanding resources (e.g., servers) and contracting resources 
servers) for any one work type to provide greater consistency across some set 
of work types, ft should be obvious to one skilled in the an that the dynamic 
preference value may remnirt at «ro. be increasing, or not be considered white the 
fonctionfs) driving the composite preference value wuse(s) the composite preference 
value to fall below * server's threshold value. 

Figure 7 is a diagram showing a table 700 that includes a dynamic 
preference value column 701 as well as server preferences wd thresholds for work 
types performed in the work processing facility and a composite preference value, 
according co m alternative embodiment of the invention. Comparing the table 300 of 
Figure 3 with the table 700, it tan be seen that the columns 301-305 of table 300 
correspond respectively to the columns 301-305 of the table 700. The table 700 also 
includes the dynamic preference value column 701 that represents the service 
organization's current preference value for performance of various work types. 

As previously discussed, a number of methods may be used to 
compute the composite preference value recorded in the composite preference value 
column 30S. In the table 700, the composite preference values in the composite 
preference value column 305 have been determined by adding together the server 
" preference for the work type ri BffMN»1^^ 



preference TPr wis ww** ~ w '"~'" - — 

work type 7d. For example, the composite preference value for server DD 1 0D*» 
"calls from prospects" is "10" which has been computed by adding the Server ID 
IQO's preference value of "8" for this work type with the dynamic preference value 
for this work type of -2." In all other respects, the invention operates in the manner 
described above. 

The threshold value for a work type has previously been described as 
bearing a relationship to a particular server. For example, n shown in Figure 2, the 
Server ID !0tV. threshold value for the "claims calls" work type is -r while the 
Server IP Wl'i threshold vita for the "claims calls" work type is "7." Similarly, 
the Server © lOO'i threshold value for the "claims call*" work type differs from the 
Server ID IQO'i threshold value for the -calls from prospects" work type. 
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In mi alternative embodiment of tho invention, the threshold vaJuft fcr 
a work rypo may be established without reference to & particular server. Ft£»rs * s 
server preference mbte BOO illustrating the preference of various server* for the 
various work type. 202 Mat represent lypea of work performed in the work 
processing facility, according to an embodiment of the invention The server 
preference table 800 resembles tfce server preference table 200 shown in Figure 2. 
except the fcerver preference table 800 does not eonuin the server threshold for work 
type column 204 shown In Figure 2. 

The server preference table 800 may be modeled with a threshold 
vfth** table 806 thai contains appropriate threshold values for various work types, 
according to an aJtamativa emhftriim^r n p >u<> t« — . . .» 

server assignor 102 win reference m appropriaie value in the threshold value table 
806 in determining whether to aaagn work to a particular serar. For example, the 
threshold value table 806 may have just one threshold value for all work types, 
according to one embodiment The threshold value t&bla 806 may instead have one 
threshold value for all work typea for each server. Alternatively, the threshold values 
and the server preference values may be dynamically baaed upon other *utom«ed 

j,^. — ^ w ^ mviwm w*jr ui^iavQ uiwiutu iupuis tram supervisory operators 

with dynamic jervice &nd utilization characterises. In addition, the threshold value 
may be differently determined for each work type. Of course, the server preference 
table 800 and the threshold value table »06 may be stored in a common memory 
element and may have tnier-related data structures, according to an embodiment of 
the invention. 

Of courae, the elements contributing to a work type for the 
determination of server preference may be totally independent of the attribute* fat 
determine the dynamic preference value, according to an pmbodimeffl of the 
invention. For example, as shown in Figure 8, oub can readily see that the work type 
needed to get the server preferencei for the ecrvcr ID \ 00 is independent of ower 
attributes, such ae a regional attribute describing the location of a caller or the 
location of th& server ID 100. However, the dynamic component of the preference 
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(which is independent of the server) may be defined party by other attributes, 
such as a regional attributes. Additionally, the work lypes shown in Figure 8, for 
example, need not necessarily be utilized to any extent in determining toe dynamic 
componero of iht pcefcrence. 

Figure 9A is a high-leveJ block diagram of another general-purpose 
computer synem 100 that include* a threshold value determiner 911 and ft composite 
preference evaluate* diq, according to an alternative embodiment of the invention, 
Th* threshold value determiner 91 1 may compute the threshold values for the 
threshold value fable 806 shown in Figure 8 Tha composite preference ^valuator 
W may determine wherhsr the presently adected um-selsctabJe composite 
preference value function is the most appropriate composite* prafenmce value 
function for achieving the enterprise's objectives with regard to the work processing 
facility, according to an embodiment of the invention. In Ml athsr respect*, the 
computer system 100 op&ntos in the maruier previously described for the computer 
syatem 100 shown in Figure \ . Of course, the composite preference evaluate* 9jo 
and the threahold value determiner may be included in other functionality, such aa the 
server assignor 102. 

The composite preference evaluator 910 nifty utilize overriding 
control laws that dynamically manipulate the selection of the compose value 
-fonctian~sa~a«^o~s^ 

allocation of service level performance in excess of the associated goals, equal 
utilization of serve**, damping of fluctuations in service levej attainment, damping of 
fluctuations in sewer idleness, and mod**pe«fic behavior. The composite 
preference evalimtor 910 may be considered to constitute another layer of control on 
top of the previously described composite preference vidua faction fa shis 
embodiment of the invention, 

The composite preference evaJnator 510 may dynamicaJly select the 
composite preference function contingent upon various operating modes and various 
other operating conditions independent of normal service goals. Such modes might 
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be nhM to aeconctary goals involving efficacy of «b servar populate, ftioien 

Considerations, job enricfanArw rWir** ~ --rfsr-h,,- : 

Figure 93 is a flowchart illurtrating some of the operations performed 
by the compos preference evaluate* 9)0. according « w embodiment of th * 
* invention. 

The composite prefcreoce evaJuator 910 evaluates tfie enterprise and 
ft, associated work pressing state, to determine the overall attainment level of the 
enterprise objective, for the work processing facility (step 901). m composite 
preference eveluator 910 then determines whether the presently selerttd ^ 
> srierabb composite prefer*** value Action is the appropriate composite 
"~ 4= ^""F. l» %pv afshc evsuuanon of the enterprise utd its fcisoeiatod 
work processing states (step 902), 

If the composite preference svaluator 910 determines that the 
presently selected vser-seleMaWe composite preference value faction is the 
appropriate composite preference value function in fetal of the evduaiion of the 
enterprise and its associated work processing states (step 902), then the composite 
preference evalufttor 910 enters a Wait Kate (step 903) before once again performing 
im enterprise evajuatjon (step 90]). 

If the composite preference evaluate* 910 detenmnea that the 
presently selected user-selectable composite preference value function is not the 
appropriate cpmposfo preference value function (p* of tht tvamion of ^ 
enterprise and its associated wark processing state* (step 902), then the composite 
preference evaltiawr 910 selects another user-selectable composite preference value 
Amotion base* on the present enterprise evahiation (step 904). The composite 
preference mluatnr 910 then enters a wait state fstep 903) before on*, again 
performing the enterprise evaluation (step 90 1). 

The wait state (step 903) could terminate by a number of means and 
fcr a variety of reason. For example, the wait stats oould be » predetermined period 
of time. Additionally, it could be triggered contingent upon or synchronous with the 
utilization of the composite preference value function or other events. M previously 
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discussed, the confluence of many type* of attributes can determine the work types, 
according to an emblem of the invention. The work type my be determined lw 
multiple considerations, rach at a combination of the tufe required, As prod**, the 
comrminlation* medium, geographic, government** jurisdiction, demographic. 
» l&oguage,. mil type of service, customer profile. stage in sales process, „d 
regulatory classes, according to embodiments of the invention. 

Figure 10 is a table 1000 illustrating Server preference w4 thresholds 
for work types performed in the work processing facility toupled with a composite 
preference value, according to an embodiment of the invention. The table 10O0 
generally resembles the table 300 shewn in Figure 3 except the work types j n the 
work type column 302 may contain mora than a single attribute. For example, a row 
1001 contains a multiple attributes work ryp. "calls from prospects in the western 
region." A. corresponding row MS m toe table 300 contains the single attribute work 
type "cajls from prospeeta," Assigning multlpl. attribute in s work type may 
increase the complexity of the over-all system and the total number of work type 
entries, While the table 1000 only lists the attributes for a server ID 100. similar 
information, could be entered ibr other servers. 

Consider the following example using the table 1 000: m inquiry to a 
cellular telephone company may bo classified gBogrephicftlry in order to satisfy 
— flffirroiprooBsgirtg-row in<?1(iiy „ t wwk type — 

for determination of server preference. Work items mentis the work processing 
facility ra»y not only be categorized for a firtt attribute fag., "prospect calls" Df 
"claims oatls"} but may also be classified according to a second attribute (e.g., a 
regional description). Work items may also be classified according to various market 
segments to facilitate a market segmentation strategy. Demographic factors such as 
age, income, education, occupation, and household size could be used to identify 
customers in various target markets for various product lines. Typically, 
combinations of work and customer attributes effect a very complicated set of work 
types. The present invention supports such complications without the inefficiencies 
of unduly fragmenting the server population into small static pools. 
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The table 1000 *Ut> represents ihe Deed for some work types to hftVC 
high priorities although the work type may not fee performed frequently. For 
example the work processing facility may operate under various regulatory 
constraints, such bs the "public utility mandated calls'* work type shcwi in a row 
IOCS. The "public utility mandated c*J|a M work type may compriao colls having very 
little profitability for the enterprise but calls that must nevertheless receive service at 
some officially mandated miniTnum/rowdmum level Accordingly, the table 1000 
illustrates a high composite preference value in (he row ]00S t indicating that the 
'''public utility mandated calls" has come dose to reaching {or even dropping below)., 
the publicly mandated service level Once the server assignor 102 has re-attained the 
required service level for the "public utility mandated calls," then the composite 
preference value drops ftora Its high value. In addition tp regulatory constraints, the 
table JOpO may contain other important, high-value goals that may be of limited 
importance to tbe enterprise otherwise, sucft as the attainment of service levels 
mandated by agreements with various telecommunications service workers unions. 

As previously discussed* the server dispatch procedure may be both 
centralized and distributed. Figure 1 1 illustrate* a distributed server assignment 
^stem 1 lOJi according to an embodiment of the invention. The distributed server 
assignment system I lot comprises computer systems looa-ioof The computer 
system* IOOa-lOOf contain server assignors 102a* 102f and otherwise resemble to 
computer system 100 shown in Figure 1 . 

The server assignors I02a~l02f may operate in the manner thus 
described for the server assignor 102. The server aasi&tors 102s-]O2f may be 
located within a single work processing facility or spread across multiple work 
processing facilities thaet share work items (or pieces of wo* items) with eat* other. 

When one of the server assignors lG2a-l02f cannot accomplish its 
server assignment tasks, then the server assignor communicates to the other server 
assignors using * network 1 100. The server assignors I02a»l02f may also 
communicate status information with each other using the network 1100. 
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Same of the server assignor* I02a-i02f may perform the dynamic 
prefewncB valuft dcfsrmioaUcn while other server BHigoore |02a-I02f determine the 
composite preference value function, according to matter embodiment of the 
invention. In embodiment, there may ha no communication between server 
assignors, and they act independently, except for cornmuweations with a ipecialized 
server asafenorf» that providei wo dynamic preference value determination. 

While this invention has been shown and described with references to 
preferred embodimenu. jt will be understood by those Halted in the an that various 
changes or modifications in form and detail may be raada without departing from the 
scope of the inventioa For axample. the preference value* utilized by the server 
Msignor may pe used to assign resources pf all types. Further, preference Yt hm thlrt 
are not ccmtiBuaiis integers may b. assigned. P«rther, preference levels that are not 
contiguous integers may be assigned by the work processing facility, as nuy b* no„- 
mtmBric service levels. For example, the criteria for meeting gcotf or bad service on 
a P#rii«ilnr work type could avoid the use of integer or decimal numbers by using 
instead 9 Boolean runction of transection attributes or even some form of 
alphanumeric indicators, t.g. A1>C3. Moreover, a sialic artisan may readily utilize 
well-known empirical procedure* for determining exemplary value* to use for the 
server's preference values, threshold values, and dynamic preference values in any 
-given warfc-proeeasimj facility: 



While the description has discussed servers as beslongine to server 
pools, a skilled artisan will recognize that the servers need never really be identified 
as mwnbers of a psrtlculw eerver pool. In other words, the tervert may merely 
receive work of one type or another, hence tbey may be thought of w belonging to a 
server pool frr that work type even though the pddI may not physically east. 

The invention is dto opposable to systems in which work items are 
described with regard to Doth a work type and a service class. The service claw m B y 
describe particular aspects of the work item wfiik the work type describes the work 
item from the server's point of view. Accordingly, in some embodiment of the 
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invention, the service clus may influent* * e dynamic preference value and 
ultimately the composite nrpftw>n/"» v*!u£. 

While the examples discimed above relate to c &lb in a cell ranter, the 
invention is not limited t Q the processing of calls in a call center by servers, both 
human and/or retain The invention may be applied to the sen-icing of any form of 
work typ* wtd any form of wrvice class. For exampfe, the invention is equally 
applicable tD the processing of electronic mail memget end vitfeo arwming tasks. 

These and other changes c«u be made to the invention in light of the 
above fruited description. In general, in the following claims, the terms used should 
not be coDSrtrued to limit the invention to the specific embodiments disclosed in the 

^ r — °* ^ 8CT ^«h»»«» uwk mwwu canstraea to include all hierarchical 

remediation method* $nd system* that operate in accordance wift the invention. 
Accordingly, the invention is not limited by the disclosure, hut instead its scope is to 
be determm&d by the following claims 



4. 
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An embodiment of the invent will be described below relative w 
the following figures- Note that aimilar elements and »»ps in the figures nav* the 

same reference number. 

Figure I is a high-level block diagram of a sample general-purpose 
computer system 100 upon which * server assignor 102 may according to 

an embodiment of tfw invention. 

Figure 2 is a server preference table 200 illustrating the preferences of 
various server, for the various work types 202 thai represent type* of work 
performed in the work processing facility, according to an embodiment of the 
invention. 

Figure 3 is a dtogwn Rowing a table ioo illustratmg server 
preferences and thresholds for work types performed in the work paring facility 
coupled with a composite preference value for the «ork typo, accord** to an 
embodiment of the invention. 

Figure 4 is a flowchart illustrating the generation of composite 
preference vibes using the server assignor 102 or its corresponding method, 
according to an embodiment of the invention- 

Figures 5A and SB are a flowchart illustrating the server dispatch 
procedure, according to an embodiment of the inventionT 

Figure* 6A-6D illustrate the change in assignment of servers to 
various server pools 603-605 overtime due to the server assignor 102, according to 
an embodiment of the invention. 



(56) 



iff ffl 2000-285085 



Figure 1 Ib b diagram showing a unle 700 that includes a dynamic 

embodiment of the 

preference vhiho Cv!tti«n <-'>t "" "* 

invention- 
Figure 8 is ft server preference table BOO Illustrating the preferences of 
various wrvors for the various work type* 202 th« represent types of work 
performed in the work processing facility, according to m embodiment of the 
invention, 

Figure 9A ia a high-level block diagram af mother general-purpose 
computer system 100 that includes a threshold value determiner 91 1 and a compose 
nr*r«*nce cwuuator 910, accordinj to an alternative embodiment of the invention. 

Figure 9B is a flowchart illustrating some of the operations performed 
by the compose preference evador 910. according to an embodiment of the 
trwewioa 

Figure 10 is a table \QQQ illustrating server preferences and thresholds 
for work types performed in another work proving facility coupled with a 
eotnpoaite preference value, according to an embodiment of *e invention. 

Figure 11 itiusuwas a tamuuuwu - 

according to *n embodimept of The inventioiu 
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A fccitry for justing a number of servers assiped to server pools 
for performing certain work types on the bm* of unmet service needs m a work 
proposing fecility Servers may include service agents, both human and robotic. A 
server assignor and a corresponding server assignment merhad may each be 
employed in a work distributor or an Automatic call distributor ("ACtH to 
conditionally adjust server availability in server pool*. The server assignor compares 
a composite preference value for ft work type against each server'* threshold value 
for the work type. When the server assignor determine* (hot the composite 
preference value h greater then or equal to 4 server's threshold value, then the server 
assign&r indicates that the server may be included in the server pool for that work 

typr. Ec^h server h££ prs?£T££C0 V^C£ «i« wUvsIivkJ V««c?» Tui umbrcni kinds of 
worfc. The magnitude of a preference value represents an affinity for the work type. 
The server's threshold value represents a reluctance to perform work having that 
work type. The server doea not normally receive work for whieh the preference 
value ia tes* than the rt»re*hold value, unless the server assignor determines lhat the 
composite preference value exceeds the server'* threshold value for thst work type. 
The server assignor and corresponding server assignment method raey compute the 
composite preference value Groin a cumber of user-nalectable input* and uWise « 
number of user-selectable functions. 

2 Representative Drawing 
Figure 1 



